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Here and There in This Volume 

At odd TiKtES when you are just looking for “something interesting to read,” with- 
out any special plan m mind, thw list will help you With this as a guide, you may 
visit faraway countries, watch people at their work and play, meet famous persons 
of ancient and modern times, review history’s most brilliant incidents, explore the 
marvels of nature and science, play games— in short, find whatever suits your fancv 
of the moment This list is not intended to serve as a table of contents, an index or a 
study guide For these purposes consult the Fact-Index and the Reference Outlines 

Pictures You Will Enjoy 

Biggest op the Cactus Family i i 

Residence and Fortress op a Feud«ii. Noble 133 

The Christmas Story in Color igi 

Learning about Color by Experiments 397 

The Santa Marik Sails to the New World 418a 

For the Reading Hour 

The Story op a Youno Camel 50 

At Work and Play with the Camp Fire Giru 54 

Boys and Girls in China 367 

When THE Circus Comes TO Town 310 

How Osyueus and H« Men Outwitted the Cyclopps 533 

Parent and Child, School and Home 

How to Help Children Grow Up 339 

Christmas Customs in the New World and in the Old sgi 

The Fine Art of Conversation and How to Master It 45B 

CooMNo AN Important Art op Civilization 463 

High Lights in History’s Pageant 

Thp Stirring Story op Canada’s Past 95 

When Moated Towers Ruled Europe » Lands 132 

Charlemagne— Conqueror and Empire Builder 186 

The Story op Christianity 301 

The War That Reunited the Nation 330 

The Genoese Who Found the New World 4*6 

When Christian Fought Inhdel tor Palestine 519 

Travel Views at Home and Abroad 

Egypt’s Capital Founded by Arab Conquerors 15 

The Riches of the Golden State 25 

Canada the Land of the Maple Leap 65 

At the Cro^roada of the New World * 7 * 



HERE AND THERE IN THIS VOLUME 


The Giant Crossroads of Mid-America 231 

Chln'a — Vast Land of Yesterday and Tomorrow 23^ 

Colombia — At the Foot of the Panama Isthmus 387 

The Treasure State of the Rockies 401 

Connecticut — “The Constitution State’" 437 

Cuba, the Queen of the Antilles 526 

Some Famous Men and Women 

Rome's Great General Who “Came. Saw, Conquered” 13 

The Negro Scientist Who Found New Uses for Peanuts 130 

Sil\tr-Tongued Cicero Whose Courage Cost Him His Life 307 

Cleopatra, the Queen ^VHO Conquered Her Conquerors 342 

How Robert Clu’e ^VoN India for England 351 

In the Plant and Animal World 

The Four-Footed “Ship of the Desert"’ 50 

Cat — O.NE OF Man’s Favorite Pets 135 

The Most Useful of All Domestic .Animals 141 

How the Tiny Coral Animals Build Islands in the Sea 476 

Marvels of Science and Invention 

The Cables That Bind the World Together 5 

How Chemistry Makes Useful Changes in Matter 209 

The Science and Use of Color 391 

The World at Work 

Mining Co.al for Heat, Poi\’er, and Chemicals 361 

From Coffee Plantation to Breakfast Table 376 

How Communication Helps Us Live Together 421 

Copper— The Red Metal wtth Countless Uses 473 

tVHERE King Corn Yields Boundless AVealth 480 

Cotton — The tVoRLo’s Chief Fiber 491 

Guideposts to Literature, Art, and Music 

The Hard Life of Spain’s Gre.atest Writer i 79 

Chaucer, the First Great English Poet 200 

Chopin, the Lyric Poet of the Piano 290 

Robinson Crusoe in Fact and Fiction 523 

Exploring a World of Facts 

How Time Is Re ckon’ed— Curiosities of the Calendar 22 

The Magic Cells That Build All Living Things 159 

Climate — A Molder of Life and Customs 348 

The Legislative Branch of Government 435 
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HERE AND THERE IN THIS VOLUME 
Interest-Questions Answered in This Volume 


IVhat metal was named for a mischievous goblin^ 374 
What was the f rst metal worked by man’ 473 
How large is a newly hatched crocod !e’ 51 3 
How are railroad ties kept from rott ng? Jio 
How do caterpilUrs breathe’ 137 
Why are ctxionut palms found in so many parts of Uie 
world’ 374 

What IS the difference between organic chemistry and 
inorganic chemistry’ 219 
Can a cat see in the dark’ 1354 
From what tree do we obta n cork’ 479 
How does a cicada sing ’ 306 A cnekei’ 513 
tVho was the father of the Engl sh language ’ 400 
Who were the Lake Poets ’ 381 
In what country does everybody celebrate his b rtbday 
on New Year s Day’ 467 

Who wrote A1 ce s Adventures in Wonderland ’ 147 
Who was the real Robinson Crusoe ’ 543 
\\ ho was the author of John Gilpin ? 50a 
What great literary work was burned by a servant 
maid’ ta3 

Describe an ideal s te for a summer camp 37 
How do hard and soft coal d (Ter’ 363 
What causes caisson disease ? 17 
\Vhy are h ghways intended for fast traffic banked at 
the curves’ 178 

Which was the first permanent English settlement in 
America’ esjs 

What man firs: gave France national unity’ 360 
\Vhy were castles built dunng the M ddle Ages’ 134 
Who was the mill bov of the slashes ? 341 
What are some devices propagandists use to make their 
arguments sound plausible’ 4441 h 
Why was there no October 5 in the year 1384’ 44 
Who were The Three Kings of Cologne ’ 386 
What were the fabled Seven Cities of Cibola ’ 48$ 
Why were th» Moslems unable to defeat Charles 
Martel’ 196 

Name a great explorer who was killed by a Hawa an 
warrior 46a picture 
What king owed his throne to a girl’ 193 
What insect lives 1 7 years underground’ 306 
How long can a camel go without water’ 54 
Of what Use is the camel s hump’ 51 
IVhat birds lay their eggs in other birds nests’ 549 
Why did Chinese men formerly wear queues’ 464 
What ammal is most important to a arcus and 
why’ 315 

Why IS It dangerous to stay in a closed garage with 
an automob le engine running’ J40 
What plant has blossoms that open at night and wither 
in dayl ght’ 10 

VVhere did the camellia get its name’ 53 
Why is coffee roasted’ 379 

What game 15 called warfare in miniature ’ 204 
How has the cabbage been a fnend of man’ i 


What fruit gets its name from Corinth Greece’ 530 
Why do« cork float’ 480 

Name the Centaur who instructed many famous 
heroes 170-1 

What was Clinton s D tch ? 1086 
Tell how Odysseus and his men got past the giant 
Polyphemus without being seen 533 
What sorceros changed men into beasts’ 309 
Who or what arc the Gemini ? 135 
What did the sowing of a dragon s teeth have to do with 
the found ngof a great cityf 13 
Why was Cairo built on the east bank of the Nile’ 1 5 
What 20 year old emperor ruled a vaster territory than 
had any Christian monarch before him’ iSg 
What reward did John Cabot receive for find ng the 
North American mainland’ 9 
Where and when was the first successful co-operative 
store opened’ 489 

Of what English king was it said He nothing common 
did or mean ’ 191 

Why did Canute order the sea to fall bark’ 1 1 7 
Where was the Battle above the Clouds ’ 199 
What bird has a windpipe five feet long’ 506 
What Latin American republic ow'es moat of its proa 
perity to Its desert’ 451 

Where do b rds catch fish for the t masters’ a66 

What makes the boles in Swiss cheese’ 307 
Where IS the oldest ex sting canaP 108a 
How can bullheads live when their ponds go dry’ 139 
What IS a stalactite’ 136 
What state has the most mountain peaks’ 401 
What IS the largest shellfish in the world and where is 
It found’ 339 picture 

kVhat animal can eat about 86 000 times its own weight 
in 56 days’ 158 

Why was the English sparrow imported into the 
United States’ 114 

How does a chameleon change Its color? 183 
What snake can throw its poison from a distance’ 373 
Why are ants vrelrome on a coffee plantation’ 37S 
Some cattle do not grow horns What are they called’ 

What arc sotiw of the many uses of the Census and w hy 
was It first taken’ 167 

Who advanced the theory that the earth revolves 
about the sun’ 472 

What animal can look over its shoulder with one eye 
and straight ahead with the other’ 163 
What IS the Law of Camp Fire’ 55 
To what animals do we owe blackboard crayons’ 182 
How long does a United States copyr gl t extend’ 476 
What o the basis of chewing gum’ 42? 

When d d the Chinese adopt the new calendar’ 22 
Name the stales that meet at nght angles to form the 
famous four corners 402 map 
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KEY TO PRONUNCIATION 

Pronunciations have been indicated in the 
body of this work only for words which present 
special difficulties. For the pronunciation of 
other words, consult the Fact-Index. Marked 
letters are sounded as in the following words, 
cope, Jt, fSr, fast, whot. foil; mt, ytt, ftm, there; 
ice, bit; row, won, f5r, n6t, do; cure, but, rude, 
full, bum; out; u = French u, German u; pem, 
go; f/iin, /Acn; n = French nasal (Jean); zh — 
French j (s in azure); K=German guttural ch 
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j^ABbaGE Throughthecentuneatheeabbaji® 

^ has been the fr end of the common oian 
Its stj-ength-g ving qual t es have contr buted much 
toward man s phys cal well bo ng When {amine 
threatened cabbage boiled or raw sauerkraut and 
cabbage soup often saved the 1 ves of ent re popukt ons 
Easy and qu ck to growandusuaffy thecfi^pestofatt 
vegetables on the market the cabbage is nch in pro- 
te ns earbohy 
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well ^ 

upon \ J ^ I 


drateg minerals 
and vitam ns It 
thrives best in moist 
and fa rly cool 
cl mates It 1 kes a 
so 1 that 
dra ned and 
too heavy 
The cult vated 
cabbage consists 
a duster of b 
leaves t ghtly 
pressed one upon 
another ' ' 
compact head 
arouedacentraUtem 
or core The thick 
stalk extends about 
e ght inches under 
ground and ends ui 
a cluster of fine rooU 
lets Therea emorethanooe 
hundred varieties Someluve 
flattened heads someareegg 
shaped some a e pe fectly 
round The leaves may be 
smoothorwnnkled greeaor 
red The kinds that ha e 
wrinkled leaves a e of en 
called Savoy cabbages All 
thesedifferentva et esha e 
been developed through the 
centur es f oiu a single 
spec es the wild cabbage of 
western European coasts 
The Muetard Family 
Tbemjsta Ham'iyXC-ru- ^ 
exfftae or B tusicac ae) to w 
which the cabbage belongs 
ncludes many other com 
mon vegetables Some are vanet es of cabbage and 
have the same wild ancestor (BToasicaoleracea) Among 
these vajiet ea are kale eauhflower and btoccob and 
Brussels sp outs Closely related spec es are the kohl 
rabi the turnip the rutabaga tbe bla k mu ta d and 
the wh te mustard Less closely related are the 
radish the horse radish and the water cress 


WHAT CARE HAS DONE FOR THE CABBAGE 





i tb« wild abb*s* 


The most nearly like the wild cabbage is the 
kale It forms no heads but spreads ts leaves 
outward from ts stalk The long curvmg leaves may 
be green blue or var colored curly or ainost flat 
Tbe cu ly leaved vanet es are pnzed tor greens The 
giant of the kales is the go-called Jersey cabbage or 
t ee cabbage that grows e ght to ten feet tall m the 
Channel Islands Its stout stem is used for walking 
St cks and cottage 
rafters ts leaves 
are used as fodder 
Cauliflower and 
Broccoli 

Cauhflon er forms 
a head of flowers in 
stead of leaves The 
flowers wh te and 
t ghtly clustered are 
delic ous e ther 
bo led or p ckled 
Broccoli u a variety 
of cauliflower with 
green loosely ctus- 
te ed flowers which 
axe eaten with the 
tender stalks 
B uasels sp outs 
(named for Brussels 
Belgium the early 
growing renter) are 
crowded with tmy beads all 
along the stalk Tie top has 
spreadmg leaves The baby 
cabbages onetotwoinches 
in diamete a a esteemed 
as a table del cacy 

Kohlrabi and Turnip 

The quee fcohlrab (6 as- 
tica caukrrapa) starts out 
like a cabbage but nstead 
of bead Dg t finally thekens 
ts Stem to form a turn p- 
hke globe that s U r ght on 
top of the ground Eohl- 
rabisareestenrawo cooked 
The tnrmp (Brnsssca 
rape) IS one of the most 
valuable root crops Millions 
of people and cattle as well 


eat the nourishing roots The tender tops of early 
siHing turn ps are used for greens The rutabaga or 
Swed^ turn p (B osnea nnpD&rossica) is grown m 
nMthem lat tudes Garden vanet es are smaller than 
field turnips wh eh may we gh from 20 to 23 pounds 
Mustard a a part cularly noted for the sharp pun 
gmt taste that cha aeterizes this whole family of 




vegetables. Though sometimes used for salad, the 
black mustard (Brassica nigra) and the \\ bite mustard 
(Brassica hirta) are grown chiefly for their seeds, 
which are ground up to make the familiar powdered 
mustard (see Mustard). 

Radishes and Water Cross 
Radishes (Raphanus sa(ivus), with their globular or 
elongated roots, are dehcious as relishes or in salads, 
and the young leaves are eaten as greens. Seeds sown 
in early spring mature into edible roots in four to sbc 
weeks. The coarser root of the horse-radish (Armor- 
acia rusticana), with its biting tang, is grated and 
steeped in vinegar with salt and sugar to make con- 
diments. To subdue its extreme sharpness, it is often 
nmed with grated turnip. Water cress (Naslurtivm 
officinale), a trailing plant whose brittle shoots take 
root m mud or water, has a piquant flavor that makes 


it a favorite in many salads. It thrives in ditches and 
pools, and can be grown with little trouble in frames 
and other places where the ground is kept wet. 

The common cabbage is eaten more extensively than 
all of its relatives combined. It is fortunate that 
such an appetizing food should be so nourisliing. It 
is especially rich in calcium, sulphur, iron, and po- 
tassium. Also, dietitians class it with egg yolk, 
green peas, nulk, cheese, and asparagus as a “good” 
source of -vitamin A. Thej’ class it with asparagus, 
avocado, and currants as a “very good” source of 
vitamin C. Vitamin Bi is also present in cabbage. 

The cabbage-mustard group gets its family name 
(Gruciferae, “cross-bearers”) from the fact that the 
flowers have four petals, which resemble a Maltese 
cross. Usually the flowers are small but abundant. 
Thej' may be white, yellow, orange, lilac, or purple. 





Gabeza de vaca (ta-ta /Aa da va fca) Alvah N6**s 
( 149&-1557) The first white man to cross what is 
now the state of Texas was that extraordinary Span 
lard Cabeza de Vaca Perhaps no more fantasbe bt 
of exploration was ever earned out in the New World 

It began with a ship i-reck on an island outside Ma- 
tagorda Bay in 152S ilere and on the mainland the SO 
survivor? were reduced to 15 by starvation and dis- 
ease and were virtual pnsoners of the Indians Cabeza 
de Vaca alone dreamed of escape He succeeded in 
1530 but re 
mained in the 
vicinity urging his 
[ormcr si ipm ites 
to accompany him 
in trying to find 
a Spanish settle- 
ment Finally in 
1534 hewasjoined 
by two Span 
lards and a bla k 
slave Then began 
the iorgtrekwest- 
ward lie traveled 
from tribe to tribe 
showing such hon 
est Christian char 
ity and teal that 
he was taken for 
a great medicine 
man T1 us he mode 
hig way over the 
hot plains crossed 
the Rio Gran lebe. 
yond the Pecos 
River anlde«ceni 
«I into the hesft 
ofMexico OnJuly 
23 1556 he met 
Cortes in Mexico 
City 

Cabeza de Vaca 
returned to Spain 
the next year In 
1540 le tpd an ex 
p^dit on from the 
coabt of South 
America into Pat 
aguay through a 
thousand miles of 
mountains and jungle But it seems that he got along 
Well only with Indians While governor of Paraguay 
he was blamed for a rebclUon among his subordinates 
ID 3514 was sent back to Spam and imprisoned in 
Seville for nearly six years His health broken be was 
then dismissed with a p Itance from the crown 

Csbexa de Vaca means head of a cow One of b ■ aneea- 
tors was a abepberd who dv ing fhe Jlfooneh wars zcarboil 
a sec et pais th ough the mounta na v tb a cow s head Thn 
helped to br ng victory to the Chr at an armies m Ute fa- 
mous battle of Las Navas de ToJost ( 121 '’] The abepbetd 
won noble rank and the new name 


CABINET 

Cabinet The head of a nation usually gathers around 
hunaelf a group of men he can trust to advise him 
and to help manage the details of gov’emment Such 
a group came to be called a cabinet when the bng 
of England began to meet secretly with a few of his 
trusted councilors m his cabinet or pnvate office 
The word cabinet does not appear m the United 
StatesConstitutiOQ although executivedepartmente 
are mentioned incidentally It was expected that the 
president would appoint officers to assist him but not 
that they would 
form an advisory 
body If he wanted 
sdy/ee ft nrag 
thought that he 
would go to the 
Senate for it 
AAashington how 
ever early turned 
to his department 
heads instead 4t 
first he met with 
them individually 
but soon be began 
to invite some or 
all of them to more 
formal meetings 
By 1793 the meet- 
ings had become 
fairly regular and 
his advisers toon 
became known as 
the President s 
Cabinet 

The Depart- 
ments of State 
Treasu/y and IVar 
were created by 
Oingreasinits first 
session m 17S9 
The heads of these 
departments to 
gether with the at- 
torncy general 
formed the first 
Cabinet The De- 
partment of the 
Aavy was created 
la 2?9S sad the 
postmaster general 
wras raised to the rank of a department head in 1829 
In 1849 the Department of the Interior was established 
and m 1870 the attorney general was made head of the 
Department of Justice The head of the Department 
of Agncnlture was made a Cabinet member m I8S9 A 
Department Commerce and Labor was established 
m 1903 and divided into two departments in 1913 
In 19i7 a new Ckfiinef post was created by the Na- 
tional Sccimty Act The secretary of defense re. 
placed the secretaries of war and navy as a member 
rf tl e Cabinet The ar Department was reorganized 


THE FIRST CABINET OP THE UNITED STATES 
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CABINET 
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as the Department of the Army; the Na%’j' Depart- 
ment reonmnizcd; and a new Department of the 
Air Force was formed. Tlic=o tlirce departments are 
headeei hy secretaries without Cabinet rank. In 
1953 the Department of Heaith, Diueation, and 
Welfare was created and i;ivcn Cabinet statu.s. 

The president selocf.s tlie depattment Iicads. The 
appointments are approved by the Senate, but ap- 
proval is seldom withheld. The president mnj' dismiss 
any Cabinet member by askinc; for his rcsiimation. 

The president customarily chooses Cabinet mem- 
bers from different parts of the country. Often the 
chairman of his party is made postmaster general, 
since the duties of the postofhee are chiefly routine. 
Critics complain when a president appoints his inti- 
mate friends as department heads; but it is natural 
that he should want in his Cabinet pcojde whose ad- 
vice he trusts. He is sometimes cnttcired for not 
appointing specialises to the o(iice«, but this criticism 
does not take into account the philosopliy of the 
Amcriciin government. For exainjilc, the people 
usually want the secretary of defense to represent the 
civilian view of mdilary affairs. Specialized knowl- 
edge is supplied hy undersecretaries and as-istaiit 
secretaries. (For an account of the work of the de- 
partments, sec United States Government.) 

How the Cabinet Does Us Work 

Tlio Cabinet meets regularly at the White lIoii«e on 
days appointed by the prc-idcnt. Special mcefings 
arc called in emergencies. The members sit at an oc- 
tagonal tabic and flank tlie president. Tlic secretary 
of state sits on tlie president's light, the secretary 
of the trei«ury on his left, and so on around to the 
most recently cre.ited department.s. Meetings are in- 
formal and no records arc kept. Questions arc ntrely 
put to a vote, as the president alone makes the final 
decision. Lincoln once brougiit (xifore the Cabinet a 
proposition which he favored, and overv’ member 
voted against it. Ho announced the vote thus: "Seven 
nays, one aye; the ayes have it." 

The government of the United Statc.s is based upon 
the principle that the c.\ccutive, judicial, and Law- 
making powers sliould he in separate hands. Therefore 
no department head may he at tlie same time a 
member of Congress. A Cabinet member may, how- 
ever, be invited to give information or opinions before 
a congressional committee. 

The British Cabinet System 

Great Britain had a Cabinet long before American 
independence. Its Cabinet no doubt suggested the 
American Cabinet, but it differs widely from the 
American tjTDe. The United States has a congressional 
government. Great Britain has a parliamentary sys- 
tem, sometimes called Cabinet government. Cabinet 
government has been adopted by the nations of the 
Commonwealth, by many European countries, and 
by other countries throughout the world. 

Theoretically the British Cabinet advises the crown 
(the king or queen) as the American Cabinet advises 
the president. Actually, however, the Cabinet is the 
pivot around which the whole government revolves. 


Individually the Cabinet members administer the 
various departments of state. Together they formu- 
late jiolicy on all major is.sucs and propose legislation. 
They are all members of Parliament. 

The prime minister (called m some countries the 
premier) is in practice the directing head of the 
government. In Great Britain he is formally appoint- 
ed by the crown. In fact, however, he is chosen by the 
people, since the crorni must name a party leader in 
the House of Commons who can command a majority 
of if? votes. Tlie prime minister then chooses some 50 
ministers from members of the House of Commons or 
the Ilon.^c of Ixirds. Of these he selects some 20 or 
more to serve in the Cabinet. The prime minister and 
other Cabinet memhors form the ministry. Tlie entire 
niinistiy is known ns the government. 

Tlie prime minister may drop or add Cabinet posts 
as he wishes. lie may also give one minister two or 
more posts. He himself may hold one or more specific 
Cabinet posts — nearly always he is first lord of 
the treasury. The most important offices after that 
of prime minister are secretary of state for foreign 
affairs; chancellor of the oxcheciuer (aho is concerned 
with public finance); secretary of state for home 
affairs; and the lord high chancellor (who is con- 
cerned vith courts of justice in England, but not in 
Scotland). 

The ‘‘government” remains in office only so long as 
it li.os the support of ParlLarnent. If the government 
is defeated on the voting of an important issue, one 
of two things may happen; (1) Tlie entire ministry 
resigns and the crown asks the leader of the opposi- 
tion to form a new government; (2) the prime minister 
Kills upon the king or queen to dissolve Parliament 
and a new election is held. The leader of the victorious 
party, or coalition of parties, is then called upon to 
form a new government. 

Origin of the British Cabinet 

In its earliest form, the British Cabinet goes 
back to the Privj’ (Council that used to meet for ad- 
vising tiie kings of medieval England. As the council 
grew in size, the kings became accustomed to form an 
inner circle of special advisers. After the Revolution 
of loss the king was obliged to choose his special 
advisers from members of Parliament. George I 
turned over the business of presiding at meetings 
to Sir Robert tValpolc, who tlius became the first 
prime minister in the modem sense — that is, he was 
the first leader of the House of Commons to preside 
at Cabinet meetings. The Cabinet still meets in 
Walpole’s house, No. 10 Downing Street, which has 
become famous as tlie official residence of Britain's 
prime ministers. 

The traditional Pri\y Council of the crown still 
Eundves. It is non' an honorao' body and meets only 
at the begimiing of a new reign or when the reigning 
sovereign announces his or her marriage. The title 
“prixy councilor" is conferred on each Cabinet 
minister when he takes office and he holds this title 
for fife. It is also given to other distinguished persons 
as a mark of honor. 




^ABL£s Id the murky depths of the occaiu be 
^ the slender armor plated strands of copper wire that 
were the esihest electrical links between the world’s 
continents These submarine cables form a network 
which for many decades was the only means of swift 
communication from one port of the w orld to another 
More recently, radio has come to play an importaot 
part m the transnussion of messafies across the seas, 
but the cables still carry most of the traffic 
More than 25 cables span the Atlantic Ocean, and 
most of them stretch along the same high plalem of 
the ocean bed where the first cable was laid This 
is called the “Telegraph Plateau" because it is com- 
paratively level, with the deepest point about two 
mileadowTi The ocean bottom in this area is covered 
with soft mud that coats the cables protectingly 
Like the dry land regions of the earth, much of the 
ocean floor has mountains, valleys, and {flams The 
broad plateau running from the Grand Banks of New- 
foundland to southern Ireland made it possible to inc 
much shorter and lighter cable than if it had to cross 
high ndges and deep valleys 
The cable routes across the Pacific Ocean are 
fewer than those in the Atlantic One lie two 
principal cables from the New World westward to the 
Orient begins at Sin Francisco and touches at Hono- 


lulu Midway Island, Guam, and Manila, and thence 
to Its terminus at Hong Kong A spur extends to 
Tokyo from Guam The service west of Midway 
Island was interrupted during the second ^^orld 
ttar when the Japanese severed the cable at Guam 
The other Pacific cable of greatest importance 
runs from Vancouver m Canada to New Zealand 
and Australia 

The CoDipotitlon of an Undersea Cable 
Becauee water is a good conductor of electricity, 
ocean cablce must be carefully insulated to keep the 
electricity m the wire from escaping They must be 
strong to withstimd injuries from rocks, ships' an- 
chois, and fishing trawls The high-speed cables 
used today consi^ of a central copper wire about one- 
fifth of aa inch in diameter which carries the elec- 
tric cunent Long copper stnps surround the trans* 
nu^aon wire, and the “core" thus formed is wrapped 
with a narrow tape made of permalloy " a magnetic 
alloy of iron and nickel This tape forms a con 
tmuous coil around the cable which offsets the 
tendency of the cable circuit to resist cAanges m the 
electnc cuireat Since tie signals that pass over 
the cables are formed by changes and interruptions 
of the current, the coil is an essential factor in mod- 
em high speed tran3mL‘i-<ion It nukes it pos- 
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THE PARTS OF A MARINE CABLE 


sible to send at a rate of 
more than 2,000 letters a min- 
ute — about four times the ca- 
jweity of the old cables. 

A layer of gutta-percha in- 
sulation co\-crs the three-part 
metal center of the cable. 

Around this rubber-like sub- 
stance are ivound bands of 
jute, which in turn arc cov- 
ered by a protecting layer of 
galvanized steel vires. Then 
comes the outside covering 
— a vTapping of tarred hemp 
cords that keeps the cable’s 
steel-wire annor from cor- 
roding. 

A subm.arine cablehas vary- 
ing thicknesses, depending on 
the depth at which it lies on 
the ocean floor. At the great- 
est depths, where tlic cable 
is rclativelj’ safe from ma- 
rine animals, anchors, and 
large rocks, it is slightly 
loss th.an an inch in diam- 
eter and weighs from one to 
one and a half tons a mile. 

In shallower water, however 
— wiierc it is more c-Nposed 
to damage — a cable is so 
hca^ily armored that its di- 
ameter increa.«es to as much 
as two or three inches and 
its weight rises to more than 
ten tons a mile. One of the 
cable’s most persistent ene- 
mies in shallow water is the 
teredo or shipworm which 
bores through hemp or gutta- 
percha. To thwart it, table 
makers may encase the whole 
cable with a covering of brass 
tape. The usual life span of 
a deep-sea cable ranges from 
30 to 40 years. 

How Messages 
Are Sent by Cable 

AVlicn a current is sent over 
2,000 miles of cable, much of 
its strength is dissipated by 
the wire’s resistance and by 
the electrical interactions be- 
tween the wire, its various 
coverings, and the ocean water. As a result, the sig- 
nals that reach the other end are verj^ feeble. So 
electronic detectors and amplifiers are used similar 
to those made for radio reception. At junction sta- 
tions, where cables come to the surface, automatic 
relaj's also strengthen cable signals and maj' be used 
to transfer messages from one cable to another. This 


avoids the delay which for- 
merly occurred when mes- 
sages had to be taken down 
and sent out again by hand. 

The common code used to 
transmit messages over ocean 
cables is an adaptation of 
International hlorse code. 
For years, of course, all ca- 
ble messages were sent by 
hand. Operators tapped the 
dot-and-dash electric impul- 
ses directly into the cable 
wire by a key similar to the 
old-fa=hioncd telegraph kej-. 
To make more effective use of 
the high-speed cable, an au- 
tomatic derice was developed 
that took over the greater 
portion of the sending job. 
This device resembles the 
multiplex instruments now 
used in land telegraphy (see 
Telegraph). They make it 
possible to send four mes- 
sages at a time in each direc- 
tion, and errors in transmis- 
sion are reduced about SO per 
cent. 

Instruments for transmit- 
ting photograplis can be at- 
tached to submarine cables, 
and work ascffectiTClyasthey 
do over land wires {sec Tele- 
photography). 

IIow a Cable Is Laid 
The task of lajing a sub- 
marine cable requires a high 
degree of accuracy and skill 
on the part of the cable ship’s 
crew. There are about 45 
cable-laying ships in the 
world. The average cable ship 
carries 3,000 to 4,000 miles 
of cable in large tanks filled 
with water to prevent deteri- 
oration of the gutta-percha. 
A ship can lay about 200 miles 
a day and, if not delayed by 
breakdowTis, will lay the main 
section of an Atlantic cable 
in ten daj-s. 

Before a new cable is laid, 
soundings are made of the 
Ocean bottom along the proposed route and the e.xact 
depths are charted. This makes it possible to avoid 
the greatest depths, where repair work would be dif- 
ficult, and it also establishes the amount of cable 
that will have to be laid. 

During the lajing operation, the coiled cable \m- 
winds in the storage tanks below deck and passes “top- 



In thU diagraoi ve elements that comprise the 

three parts of a deep-sea cable. Altbotjgh cables differ 
in thickness, their construction is the sense. At the top 
is a portion of a cable cot open in such a way as to show 
its various '^layers.’' This telescoped section has only 
one central copper wire for transmitting messages. The 
cross section below — which is the actual thickness of 
the shore end of a cable — shows three conductor wires. 
This cable, therefore, can carry three times as many 
messages as the one above. 
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Bide” to a braking drum that legulatea the strain <hi within the nent few years several short lines were in 
the cable Prom the drum the cable passes through a operation connecting vanous parts of the continent 
dynamometer, aninstriunentthatregistersthcamount andEnghtnd The longest hne was only 117 miles so 
of stress contmuously Then the cable runs through when Cyrus W Field, an American capitalist, pro- 
a guiding contrivance at the stem and drops into the posed to lay a cable from America to Ireland, a dis- 
tance of nearly 2,000 miles, the 
project was generally received with 
skepticism and ridicule One dis- 
tinguished English scientist an- 
nounced to the world that "it was a 
mathematical impossibility to sub- 
merge a cable m safety at so great 
a depth," and that "if it were pos- 
sible, no signals could be trans- 
mitted through so great a length ” 
But Tield was undaunted by such 
croakings and he formed a company 
which in 1856 laid a cable 85 miles 
long, connecting St John's, New 
foundbnd, with Cape Breton Is- 
land Canada, thus formmg the first 
link in a transatlantic line 
Field then formed a company in 
England to provide the $1,750 000 
necessary for the rest ot the enter* 
prise Foremost among his associ* 
ates were two Englishmen, 8ir 
Charles Bright and UiUiam Tbom- 
eea As it sinks to the ocean fioor, the cable de- son, later Lord Kehm A cable was built with 340,000 
aenbes a great arc behuid the ship, finally touching miles of wire woven into strands— 100 000 miles more 
the bottom many miles back In eectors of the ocean than needed to reach to the moon TVo ships, 
where It IB advisable to do so, a cable may be "gJowed Ntagari and the A^nmemnon, were loaned by the 
under” to protect it from injury. A submanne plow United States and English govemmente, and the great 
is dragged behind the cable ship and u one operation enterprise was launched in 1857 — the eame year that 
cute a trench in the ocean bed, bunes the cable from saw the first telegraph Ime completed across the 
SIX inches to two feet, and then scrapes mud over it Amencao continent The start was made with cere- 
Whifc a cable Is bemg laid, electru^ teats 
ore mode periodically to guard against breaks 
and weaknesses in the wire Once a day 
the ship exchanges mensages with the shore 
on the progress of the work, and these mes- 
sages pass through all the cable stored m the 
ship s tanks 

A cable ship, of course, cannot get clo«e 
enough to shore to run the cable up onto the 
land When the ship has approached as near 
land as possible, a small boat takes the 
heaw shore end of the cable, supported by 
barrel floats, to land There it is attached 
to the land portion, the other end is spliced 
to the deep-sea part of the cable, and the 
operation is finished 

Early Cables Plagued by Difficulties 
Attempts to telegraph under water were 
made even before the first land telegraph was 
generally used m 1844, and Morse, inventor 
of the telegraph (see Morse, Samuel F B ), 
had predicted that Europe and Amenea would one day mony from Uie coa'st of Ireland, but the cable broke 
be connected by telegraph Nearly 25 years pa.ssed, when onty 400 miles out 

however, before Morse’s prediction was fulfilled In Fldd and Bright were not discouraged, and they 
1851 a cable was laid between Dover and Calaia and made a second attempt the following year The same 


FLOATING THE CABLE TO SHORE 



bottom, ready ' 
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THE FIRST CABLE AND ITS MANY TROUBLES 



This is an episode !n the brave story of the men whose coomse and persistence resulted In the laying of the first transatlantic cable. 
The cable broke repeatedly, but finally that famous ship Gtcat Eostern accomplished the feat of binding together the Old World 
and the New. This picture shows the cable that had been lost the year before being fished up and a new piece spliced in. 


two ships met in mid-ocean, cacli carrjTng a part of 
the hea^ 7 ■ cable. Tlic two sections wore spliced 
together, and the ships steamed away ton-ard the 
opposite shores, each unreeling its part of the cable. 
iSdce the cable parted after a numljcr of miles had 
been covered, and twice it was spliced anew, but all 
in vain. After a third break the effort had to Ix! 
abandoned. 

A storm of ridicule broke on the luckless promoters, 
and many of the stockliolders were in favor of nb.m- 
doning the enterprise. But Field’s ardor prevailed, and 
a month later the ships once more met in mid-ocean, 
again spliced their cables, and proceeded cautiously 
on their way. Ships passed too near for the safety 
of the sinking cable, and floating icebergs and the 
antics of a whale near b)' gave rise to much fear and 
anxiety; but at last, on Aug. 5, 1858, each ship 
reached its harbor with the 2,000 miles of precious 
cable still intact and with telegraph signals still 
passing through it. The rejoicing was general on 
both sides of the water. Queen Victoria and Pres- 
ident Buchanan exchanged congratulatory cable mes- 
sages, because of the new bond of union between the 
two countries; and the men who had persevered in 
the face of such obstacles were publicly honored. 
Less than three months later, however, the messages 
grew gradually feebler and finally ceased. The wires 
had been burned out by the use of too strong currents, 
and the whole gigantic task had to be begun anew. 

Although Field was undaunted by these failures, 
public confidence was gone. The breaking out of the 
Cndl War in America and other causes stopped further 
active attempts for seven years. Aleanwhile Thomson 
had perfected his delicate receiving instrument, and 


Field was tireless in his attempts to raise new capital. 
Thouch he was desperately seasick whenever he 
went to sea. Field crossed the Atlantic 74 times to 
promote this enterprise. 

At last, in 18C5, Field and Thomson loaded a new 
cable on the Great Eastern, the largest ship then 
afloat. When half the journey had been made the 
cable parted and sank. The next year saw the same 
two men once more on the giant ship, lapng a new 
cable. This time success crowned their efforts. The 
ship then turned about, and uith improved grappling 
tackle succeeded in raising the cable that had been 
lost the year before. A new section was spliced on 
and the ship returned to shore, completing the second 
cable between Europe and America. Improvement in 
the making and lajdng of cables continued, and other 
cables were soon in operation. 

Tlie First Cables in tlic Pacific 

Cable laying in the Pacific was much more difficult 
than in the Atlantic because of the greater distance 
and greater depth. The first Pacific cable was laid 
in 1902, connecting Vancouver, Canada, uith .Aus- 
tralia and New Zealand. It is about 8,000 miles 
long, and one span from Vancouver to Fanning Is- 
land is 3,600 miles. This cable system was dupli- 
cated in 1926 to meet the demands of the increasingly 
heavj' traffic. The other Pacific cable was completed 
in 1903, from San Francisco to Alanila, at a cost of 
812,000,000. 

C-'B'OT, John- (1450-1499?). In Alav 1497 a tiny 
ship, the Mathew, sailed from Bristol, England, with 
a crew of IS men. The ship was setting out on a 
momentous voyage. The captain was John Cabot, an 
Italian born in Columbus’ own city of Genoa; but 



he was sailing under the flag of King Heniy VII 
of England Henry had unniselj refused to help 
Columbus when he was trpng to fit out hia expedi- 
tion Five jears later he was delighted to give pcN 
mission for Calwt's vojagc 
Cabot was sure that he could reach the coast of 
Asia by sailing westward Boldly he steered hia small 
ship across the stormy Atlantic After several 
weeks of peril and hardship he sighted the coast of 
North Amenca on June 24 1407 TTie land he dis- 
covered was probably Cape Breton Island and the 
nearby island “New Found Land ' WTien Cabot 
returned with news of bis discovery the king gave 
him ten pounds and the rink of admiral 
The next >car 1493 Cabot set out on a second 
xo>age with two ships and 300 men He intended to 
sail down the coast he had already found which he 
believed to be the extreme northeast of Asia lie 
thus hoped to find Japan or Cipango as it wns then 
called Instead he discovered the barren shores of 
Labrador which he narned Afterward hesailed asfar 
south as Maryhnd There hf> abandoned ha tteaivh 
for Japan because his supplies had run dangerously 
low It la thought that he died m Dnstol shortly 
after his return from this voj’age 
Cabot was the first European to reach the shores 
of North Amenca since the da} s of the old Kor^men 
England Uter laid claim to the whole of North 
Amenca on the ground that Cabot was the first 
discoverer to reach the mambnd 
Sebwtiak Cabot (U76? 1557?) son of John 
Cabot ma) have accompanied his father on his voy- 
ages but he IS first heard of as a map maker for Henry 
VIII In 1520 he commanded a Spanish expedition to 
South Amenca Seeking a strait to the Barific he en- 
tered the Plata, Paranii and Paraguay nvera In his 
later years he returned to England and m 1552 
founded the Muscovy Companv to find a northeast 
passage to Asia The ships sent out by this company 
opened up the Russian market to England 
Cacao This valuable tree, native to the tropical 
parts of the American continents, produces the seeds 
from which the world a supply of chocolate and cocoa 
is made It is an evergreen, 
ever blooming tree rancing 
from 20 to 40 feet in height 
The leaves are Urge oval, 
and glossy dark green 
above and red below The 
flowers and fruit grow in a 
peculiar pn ition 'pnnging 
m numerous clusters di- 
rectly from the trunk and 
older branches The fruit is 
a pod about the size of a 
small cucumber, green at 
first and purpbsh yellow when npe It grows on a 
stem so short that it looks as if it were artificially 
attached to the tree The hard leathery nnd about 
half an inch thick, contains five to eight rovw of 
white or pale purple beans — from 29 to 50 altogether 
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—'embedded in a sweet pink pulp These beans are 
therawmaterialofchocolateand cocoa (see Chocolate) 
The principal producers are It est Africa’s Gold 
Coast Nigeria and French West Africa, South Araer- 
Wa’a Brazil, Feuador, and Venezuela, and the West 
Indiea’ Dominican Repubhe Mexican production is 
increaamg Scientific name Theobroma carao 
Cactus The mo%t precious thing in the desert is 
water, and each desert animal or plant has through 
ages worked out its omi answer to the problem of how 
to survive witii very httle water The cactus does 
this in a very interesting way Leaves on plants 
irfuch grow under orduiary conditions are very waste- 
ful of water, taking it up from the sap and giving 
it out to the air in a process called transpiration 
To avoid this waste of water the cactus has given 
up having leaves and has its stems of such form 
aa to expose on little surface as possible to the direct 
rays of the sun, which make the plant give up its 
moisture Also the stems are thick so as to give room 
for the storage of water, and protected with thick 
covermg to keep it safely hoarded 
There arc many forms of cocti (as the plural is 
written) The most impressive is the “giant cactus” 
of Arizona belonging to the genus Cerm Its stems 
and branches are like huge spiny columns from one to 
two feet thick It often grows from 40 to 60 feet high 
and looks like a giant candlestick This cactus has 
long, tubular, very showy flowers The fruit is egg- 
shaped and has a crimson pulp which the Indiana 
use for food, they gather it with a forked stick at- 
tached to a long pole IV’oodpcckers dig out their 
nests ID the big stems 

Some cacti are in the form of very spiny globes 
Those with flat stems belong to the genus Opuntto, a 
good example of wbch is the common ‘prickly pear ” 

Of these there are many species but they ore all 
alike m having their stems and branches in roundish 
flattened eections and jointed They have small fleshy 
leaves which fall oil and at the base of each is left 
a tuft of cruel spines of two sorts, meant for the 
punishment of any thirdly trespasser The pnckly 
pear bas yellow or reddish showy flowers, and a 
pear-shaped fruit which 
IS delicious and satisfying to 
thirst Certain species of 
Opuntin which were intro- 
duced into Australia as a 
pretty flowering hedge, 
have run wild and become 
"the world's greatest vege- 
table terror," spreading 
their vicious thorny plants 
over imlei and miles of 
valuable grazmg and farm- 
ing lands 

Cacti are found native chiefly in the and regions 
of America — in Anzona New Mexico, Central Amen- 
ea, and extending to southern South Amenca About 
aUomand species hav e been named, varying greatly in 
form and sue Many curious and beautiful v aneties are 


CACAO BEANS IN THE POD 



The pod bss been cat open to show how the seeds grow 
ms de la nitdre the pod is about thteo tunes this size. 
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prized as hothouse plants, among them the "night- 
blooming cereus,” whose lovely waxlike blossoms open 
in a single night and •nither at the approaeh of sun- 
light. 

From the juiey stems of the cactus primitive peoples 
long ago learned to distill both medicines and into.xi- 
cating drinks. It was long known that were it not 
for the prickly spines the cactus would furnish excel- 
lent fodder for cattle, and Luther Burbank spent many 
years in experimentation to produce a spineless cactus. 

Scientific name of giant cactus. Cercua otpanfciis; a com- 
mon species of edible pricldy’pcar is thoOpunfia cnQclmanntt: 
the globe cactus is Echinocactus honzonthalonitis. 

Cadillac (A-o-dr-t/oA-'), Axtoixe df. uk Mothe 
(165G?-1730). Born in Gascony, France, of nolilc fam- 
ily, Cadillac was destined to have a stormy career. 
An older brother was guilty of embezzlement, and the 
father impoverished himself to clear the familj- name. 
Antoine was forced to become an army cadet at an 
early age in order to receive an education. At 21 ho 
was promoted to the rank of lieutenant. He was almost 
penniless and wholly lacking in influence at court; lie 
was homeh' and had an exceptionally long nose which 
court ladies ridiculed. And yet he impressed Louis XIV'^ 
vith his nimble wit, his courage, his honesty, and his 
swordsmanship. It has been said that Edmond 
Rostand’s play ‘CjTano de Bergerac’ was inspired 
in part by Cadillac. 

ICng I^uis was badly in need of such a man. French 
administrators in America were profiting at the ex- 
pense of the home government and it was impossible 
to get accurate reports. So in the year 16S3, Cadillac 
was dispatched to Kew France to work under GoTCr- 
nor Frontcnac as private investigator for the king. 
Katurally, in this role, he w.ts not popular nith the 
scheming administrators. Immediately, and as long as 
he w.as a power in America, his enemies were many 
and his friends few. 

^lost historians agree that Cadillac was hot-tem- 
pered, haughty, and moody. He is accused of having 
been overly ambitious, of missing no opportunity to 
amass a personal fortune. These faults were common 
among American pioneers. But it has never been 
proved that Cadillac’s personal ambition interfered 
with his faithful sendees to his countrj’. 

His Prosperous Colony at Detroit 

In 1G89 he reported personally to King Louis, and 
returned to New France in 1G90. From 1G91 to 1C99 
he commanded an important post at Mackinac at the 
head of Lake Michigan, although much of his time was 
spent at IMontreal and Quebec. His outstanding 
achievement was the founding of Detroit. With 50 
settlers, 50 soldiers, and two priests, he arrived at the 
site of Detroit on July 24, 1701. The canoe trip had 
taken 49 days. A stockade was built, streets and lots 
laid out, homes erected. By the end of August the 
colony was snugly housed. He made peace among In- 
dian tribes and settled them on land close to Detroit. 
The fur trade of the colony prospered. But Cadillac’s 
temper and pride caused so much enmit3'- that, in 
1704, he was tried in Quebee for official misconduct. 


Nothing came of this trial, however, and he returned 
to govern his settlement. 

There, Cadillac had surrounded himself with Old 
World luxuries, including table silver, Venetian glass- 
ware, stoves, and damask linens. His swashbuckling 
soldiers wore gorgeous um'forms, plumed three- 
cornered hats, thigh-length boots, and silver spurs, 
But unlike other communities in New France, De- 
troit was self-supporting, and all the king had to pay 
was the soldiers’ wages. The other administrators 
were extremely je.alous. 

Ills Transfer to Louisiana Territory 

Rejilizing at last that they could not discredit him 
with Louis XIV, Cadillac’s enemies tried a new tack. 
They suggested that he was too big for the little com- 
munity of Detroit, and that he should bo transferred 
to the Louisiana territory', which cx-tcndcd from the 
Great Lakes to the Gulf. 'Their elTorts this time were 
successful, and in 1712 Cadillac was officially informed 
of his transfer. 

Broken-hearted, he .sailed to France to learn the 
duties required of him. He took up his administrative 
work in Louisiana in May 1713. He had heard much 
of the wealth of the great territory— of the silver and 
other precious metals. All he found of metals were 
some le.ad deposits in Illinois. 

"The vTctched country is good for nothing,’’ he 
WTOte. "The people are no better than the country- 
scum, refuse, ruffians who cheat the gibbet.’’ He saw 
nothing of beauty in his now home on the Mississippi, 
just north of present-day New Orleans. He .«aw only 
squalor, snakes, and alligators. He had but 40 sol- 
diers, unkempt and undisciplined, who looked mostly 
to the Indians for food. Duels were fought daily. 

After writing innumerable indignant letters to 
France, he was rcKilled in 1717. He spent a short 
time as a prisoner in the Bastille, then retired vith 
his wife and 13 children to a .miall c.astle near his 
birthplace. He died in 1730, never forgiving the pccple 
who had caused him to lose his beloved Detroit. 
C'DMIUM. In nature this important metal is usually 
found associated with zinc, and some of its uses arc 
similar to those of the paient metal. The name cad- 
mium is from the Latin cadtiiia, meaning “Cadmean 
earth,” an ore of zinc. All cadmium is recovered as 
a by-product of the refining of zinc or lead. 

The greatest use of cadmium is in plating steel. 
C.admium plating is used f .r automobile and airplane 
parts, electrical equipment, and hardware such as 
screws and nails. Cadmium-plated articles are supe- 
rior to zinc-plated (galvanized) pieces in several re- 
spects. Cadmium better resists corrosion of air and 
salt water and keeps a shiny appearance. It is depos- 
ited more quickly’ than zinc and it forms an even coat- 
ing on intricately’ shaped pieces. A thin deposit of 
cadmium protects metal as well as a heavier coating of 
zinc. Since cadmium is easily attacked by mineral 
acids which combine with it to form poisonous salts, 
it is not suitable for plating food containers. 

Alloy'S of cadmium are valuable in industry. Bear- 
ings containing more than 98 per cent of cadmium are 


BIGGEST OF THE CACTUS FAMILY 

Uw g iiit e»ctoi s »l ng me vo Id > ti ] liraa It or (cuo t o cs water t oa he e ie C 

tuu aci to ieep K ! » vC du o/ ioagec oit of i tm/b iWoudi < tbe Vps ol he « ms w U OptB mto 
beaaciful wb te Bowers In he ba kgrousa • San Ca 0( Lais fe med 1^ the gR t Coo dge Dam n Ar zona 









Si 








4 * 


ss?'' 




e 


By Sattonal Park Sertla 


blossoms AMONG THE THORNS 

cactus (£ciiM!’-'tt>'“'t tiraminrjJJ- A- 



13 


used in mtemil combustion engmes because th^ 
withstand high speeds and high temperatures The 
addition of & small amount of cadmium strengthois 
the copper of electric wires Cadmium also enteia 
into many alloys of low melting point used for elcctne 
fuses and other fire-control devices Alloja) 
Sometimes it is substituted for tin m solders 
Cadmium compounds have long been important 
Cadmium oxide is used in the negative pbtea of cad- 
mium-oickel storage batteries (tee Battery) The 
halides cadmium bromide and cadmium lodid^ are 
usedm photography and photoengraving Other com- 
pounds are important as pigments Used in ceramics, 
cadmium acetate gives an iridescent effect, and cad- 
mium nitrate imparts a reddish-yellow slieen 
Cadmium sulfide (cadmium yellow) is used in high- 
quahty paints, inks, and glazes 
Metallic cadmium (chemical symbol Cd) is a lus- 
trous silvery element discovered in 1817 by Fnednch 
Stromeyer It is softer than tme but harder than tin 
and has a fibrous texture It melts at 610* F (321* C) 
and vaporises at 1413*F (767® C ) The United 
States produces nearly three fourths of the worlds 
supply of cadmium Other important producers are 
Mexico and South West Africa (Sea oIm Cbemtstry, 
Periodic Table ) 

Gad'MUS Once upon a time Zeus the chief of the 
Greek gods, took upon himself the shape of a bull and 
earned otl the maiden Europa Her brother Cadmus, 
together with hia mother and brothers, went to recover 
her After a long vam search Cadmus consulted the 
Delphic oracle who told him to give up his quest fol- 
low a cow which he should meet, and wherever sbe 
Uy down to build a city 


ROME’S Great GENERAL, Who 

pAESAR, Oahjs Jcuus (103’-44 Bc) Daggers 
^ of assa«sma ended the career of the great Julius 
Caesar before he had finished hia lifework But what 
he accomplished made him one of the few men who 
changetl the course of the world s civilisation Some 
historians consider him Rome's greatest genius He 
was a soldier of remarkable ability, an accomidished 
scholar and writer, and a statesman gifted with enor 
mous insight He changed the cliaos of an outworn 
system of government into the foundations of a new 
order From it arose the greatest of all ancient ein- 
TJiP-iiP-w Atder Also .nreserved the fiivihiation 
which IS our inheritance today 

His Adventures with Pirates 

When Caesar w as a young nun he was captured by 
pirates m the eastern Mediterranean hen they told 
him he must give them 20 talents for ransom or they 
would put him to death, he laughingly said “What! 
Only 20 talents? I will give you 50 talents for my hfel” 

AVhile messengers were gone to Miletus for the 
money, Caesar joked with his captors and vowed to 
hang them all some day The pirates were greatly 
amused at his high spirits They had no idea that 
he would come back to carry out his threat But 


CAESAR 

Cadmus met the cow and followed her to Boeotia, 
where she lay down near a spring But a dragon lay 
in hiduig near the spring and killed Cadmus' com- 
rades He slew the dragon and then the godde-is 
Athena appeared and ordered him to sow the dragon's 
teeth like seed in the ground Cadmus obeyed, and 
immedately armed men sprang up They fought 
unoDg themselves until only five remained These 
became Cadmus' subjects and helped him create his 
new aty, Thebes A later legend sajs that Cadmus 
bnHigbt the PhcpDiciao alphabet into Greece and so 
became “the father of letters ’’ 

Caedmon (kad'm6n) (7th century ad) The ear- 
liest of English Christian poets, Caedmon, spent most 
of his hfeasan uneducated cowherd The Anglo-Saxon 
hutoruin Bede tells how Caedmon became a poet 
u hts ‘Ecclesiastical History of the English Nation’ 

Leaving a banquet hall tecause he could not jom 
in the verse making and singing, Caedmon lay down 
in the cow bam and slept An angel appeared to him 
and said “Caedmon, smg something for me ’’ He re- 
plied ‘ I can sing nothing Because of that 1 left the 
banquet and came out here, for I do not know how to 
smg anything ’ “But you can sing for me, the angel 
said ' What shall I smg? ’ "Sing to me of the Cre- 
ation ' Then Caedmon composed and sang a Little 
hymn of nine lines in praiae of the Creator 

lAter the abbess of Whitby learned of his gift With 
her help he became an inmste of a monastery 
TItete he spent the rest of his h/e composmg hymns 
and poems on Biblical stories Scholars once attrib- 
uted most of the Anglo-Saxon or Old English, reli- 
gious verse to Caedmon But the only work defi- 
nitely known to be kis is the famous hym 


“CAME, SAW, CONQUERED” 

Caesar was a man of his word, and withmafew weeks 
after his release the whole pirate band was captured 
and was put to death 

llow Caeur Won the Roman People 
Hiding hia eenous character under a mask of light- 
hearted gaiety, Coe-tar nude himself n favorite with 
the people of Rome When he w as ov erseer of pubhe 
games (66 B c ), he increased his popularity by pre 
paring magnificent spectacles m the Circus Maximus 
for the pteasure-loving Romans at the cost of a 
crushing burden of debt for himself The dignified 
Roman senators would have laughed to ecom the 
suggestion Uiat this careless young fop would some 
day be the conqueror of the world the most powerful 
man in Rome No one reahzed that his smiling manner 
covered a shrewd penetration and purpose He saw the 
rottennesiiof the existing government and the need of 
» strong central power to save Rome trom decay He 
felt that he himself was the one person to bring this 
dtaage about This was his determined aim and as 
a part of his plan he formed a political alliance with 
the two most powerful men in Rome, the wealthy 
Craasus and the popular general Pompey As a result 
Caesar was elected consul in 59 b c After his year 
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of office, the senators, who ■were beginning to be 
alarmed at his power, were glad to see him sent as 
proconsul to Gaul, the countrj' we now call France. 

Here was Caesar’s chance to prepare for the changes 
in Rome which he knew must come. While in Gaul he 
built up a well-trained army, subdued all Gaul, put 
down a dangerous uprising under a leader named Vercin- 
getorbc, made a suc- 
cessful invasion 
across the Rhine, 
and twice led his 
army into Britain. 

He did not conquer 
any part of Britain, 
but he paved the 
way for the Roman 
occupation of that 
island a century 
later. During these 
years of war and 
conquest, Caesar 
not only show ed his 
ability as a great 
leader and organiz- 
er, but endeared 
himself to his sol- 
diers so that they 
would follow him 
anywhere. He 
worked with them, 
fought rvith them, 
and endured the 
same hardships. 

"IMien at one time 
liis men mutinied 
at the appalling 
dangers they were 
called upon to face, 

Caesar shamed 
them into obedience 
by declaring that 
ifallothersdeserted 
him, he would go on 
with the faithful 
Tenth Legion alone. 

Crassus was now' 
dead and Pompey, 
jealous of the 
growing power of 
Caesar, had veered 
around to the side 
of the senate. Caesar was commanded to disband 
his army, but knowing that this would mean his 
political ruin he refused. Instead, he led his loyal 
forces across the little river Rubicon, in northern 
Italy, which was the southern boundarj' of his prov- 
ince, and marched against Rome. From this ac- 
tion, w’hich amounted to a declaration of war against 
the senate, comes our expression to “cross the Rubi- 
con," meaning to take action which will inevitably 
bring certain consequences. 


THE SURRENDER OF V ER C I N G E T O R I X 



This brave and able Gallic chief 'was the deadliest foe Home had met since the 
days of Hannibal. When Caesar's generalship had made further resistance 
hopeless, Verangetoriz rode full-armed to Caesar's camp and surrendered 
himself as a sacrifice for his people. Caesar brought him to Rome to grace has 
triumph and to suffer death at the foot of the Capitol. 


During the five years of ciiil war which followed 
Caesar's appearance at Rome, he put down rebellions 
in Spain, decisively defeated Pompey at Pharsalus 
(in Greece), and was successful in overthrowing his 
opponents in Egj-pt, Africa, and Asia Minor. It was 
from Asia Minor that he sent his famous message to 
the senate: “I came, I saw', I conquered.” 

Caesar was now 
master of aU the 
Roman w'orld. 
Recognizing that 
the old institutions 
of the republic 
were outworn and 
dead in all but 
name, he sought 
to budd a new and 
stronger order in 
w Inch the supreme 
power should be in 
the hands of one 
c.ipable man. He 
bad himself made 
dictator for life, 
took the title of 
“imperator,” as- 
sumed the powers 
of all the leading 
offices of the state, 
and set on foot 
many far-reachmg 
reforms. But there 
were stiU many ol 
the old oligarchy 
who could not tol- 
erate the idea of 
a one-man rule, 
even though it 
brought good gov- 
ernment, and they 
plotted to take hfa 
life. 

The senate was 
to hold a meeting 
on March 15 (called 
b 3 'the Romans “the 
ides of March”), 
andtheplotters 
determined that the 
dictator should die 
on that dav. Among 


the conspirators was Caesar’s friend Marcus Junius 
Brutus, a Roman of such stem ^irtue that he was 
readj' to sacrifice his friend and benefactor to what 
he believed to be the cause of liberty. Caesar was 
warned by a soothsaj'erto “beware the ides of March,” 
and his wife Calpumia begged him to remain home 
from the senate that day; but the conspirators per- 
suaded him to attend the meeting 

No sooner was Caesar in the senate chamber than 
he was surrounded by the conspirators. At a signal 



they drew their dagRcra and attached him At first 
Caesar tried to defend himself but the attempt »a-i 
hopeless TtTien he saw hia friend Brutus with a dag- 
Rcr m his hand, he ga\-o up the struggle, saying 
‘ Thnu too, Brutus? ' Ut tu Brulcf) lie fell dead 
at the foot of Poropey's statue 
The murder of Caesar deprhed Rome of perhaps its 
greatest statesman and soldier Hia murderers who 
had tried to save the republic failed to achieve 
their aims, for 14 years later Caesars nephew Oc- 
tavian became emperor of Rome fi«e Augustas) The 


CAIRO 

neet four emperors also belonged to the family of 
the Caesars, and the impcrnl name gained such 
dignity that it became a title of honor The name 
survived to the first World War as the official title 
(Kaucr) of the German and Austrian rulers 
Jubua Caesar was as able a writer as he was an 
adinimstrator In the midst of his military campaigns 
he found tune to record the events in which he 
was taking part The simple straightforward prose 
of his interesting history of the Gallic wurs is famil- 
iar to every atuilent of Latin 


IS 


EGYPT’S CAPITAL, Founded by ARAB CONQUERORS 



nasty near the earlier site It was called El QaLira 
(“the viotonoua* ), a came since altered to Cairo 
In the I2th century the great Mohammedan ruler 
Sabdni built a citadel at Cairo and began to wall m 
the quarters of the diverse peoples who had settled 
there The Qty grew and prospered and in the later 
Middle Ages became the center of trade between Eur- 
ope and the Elast uid one of the chief seats of Moham 
nedaa culture InlSlTitfelltothe Turks Inl79Sit 
was seized by Napoleon, but British and Turkish 
forces drove Uie French out three years later, and the 
uty was handed back to the Turks The English, how- 
ever, retained special interests m Cairo A modern 
European city grew up in the 19th century between 
the wtental quarters and the nver The later history 
of Cairo IS merged with that of Egypt (ree Egypt) 

In the Shadow of (he Pyramlda 
Cairo spreads east from the Nile to the low Mokat- 
tam hiUs, which separate it from the brown wastes of 
the d<«ett The citadel of Saladm still stands on a 
spur of these hills, m the southeast comer of the 
city FVwn this height w e may look across the idand- 


C URo (ki'ro), Egypt The largest city m Afnca 
is Cairo, the capital of Egypt It stands at the 
head of the Nile delta neat the point where the nver 
begins to divide into many channels 
There was no city here in the time of the Pharaoh^ 
nor m later Greek or Roman days It came into ex- 
istence in the 7th century a d after the Byzantine 
power in Egypt had crumbled before the Mohsiume- 
dan armies advancing from Arabia The great aty of 
Alexandna, at the western end of the Nile delta, sur- 
rendered without a battle The victorious general 
Amru wanted to make this seaport the Mohammedan 
capital “Behold,” he said, “a city ready made fra- 
us' ' But Cahf Omar, orgamzer of the Moslem 
power, saw that the Nile floiSa would cut off Alexan- 
dria from the Arabian homeland Therefore he a^ed 
Amru to build him a new city east of the river 
Amru selected a site on the right bank of the Nile 
above the delta In the centuries that followed, the 
Mohaenmedans warred among themselves and the set- 
tlement was se\ eral tunes destroyed and rebuilt The 
present city was founded in 068 by the Fatumte dy- 
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studded Nile to the great Pyramids of Gizeh which 
loom darkly on the western horizon. 

A Glimpse Into the Old City 
Below us lies the city, with its bulbous domes and 
graceful minarets of the Arab section, the sjuagogues 
of the Jewish quarter, and the Christian churches of 
the Europeans and Copts. In the foreign colony the 
streets are ulde, the buildings modem. Consulates, 


theaters, hotels, cafds, 
and attractit-e shops 
surround a 20-acre 
park. A definitely 
European atmosphere 
prevails. 

But the foreign col- 
onj' is not Cairo. 
Cairo is the maze of 
narrow and crooked 
streets swarming ulth 
Arabsand Copts, Jews 
and Nubians, T\irks 
and Greeks. Cairo is 
the blaze of white and 
yellow walls in the 
sunh’ght, the bazaars 
with the jostle and 
push of turbaned 
crowds, the nasal 
whining of the mer- 
chants, the singsong 
calls of the faithful at 
prayertime. It is the 
beggars squatting in 
the market place, and 
the open-front shops 
with their carpets 
and gaud}' jewelry, 
their candies and 
rings of bread, their 
oranges, bananas, and 
dates, and their cack- 
ling hens. Cairo is 
the patient plodding 
buffaloes drawing 


STREET 


are in manuscript and very old. Other educational 
institutions in Cairo are Egj-pt's state university 
(Fuad Universit}’), which was founded in 1908 and re- 
organized in 1925 by King Fuad I along European 
lines ; and the American Universitj', which ofiTers courses 
in Oriental studies to foreigners and natives alike. 
There are man}' native elementary schools, and a num- 
ber of secondary schools and teachers’ colleges. 

SCENE IN OLD CAIRO 



This is the Mask!, one of the market streets of the city. To this place come Bedouins of the desert 
to trade at the stores and bazaars and camel dricers to outfit their caravans. Although Cairo has a 
modem street car system, many people ride in donkey carts as their ancestors did. 


carts, the clop-clop of heav}'-burdened donket’s on 
dust}' streets, and the rht'thmic tinkle of camel bells. 

A University, One Thousand Years Old 
The El Azhar Mosque in Cairo was founded about 
970 A.D., and immediately converted into a university. 
For centuries it has been the center of Mohammedan 
learning, and students come from all over the Islamic 
world to study here. Instruction is free. The stu- 
dents — some 12,000 — sit on mats upon the ground in 
little groups about their teachers, taking notes, or 
swa}Tng gently from side to side as they repeat some 
singsong phrase. For centuries, teaching at El Azhar 
was confined almost e.vclusively to the sacred writings 
of the Moslems. Recently, however, sweeping changes 
have been made, and courses of study include many 
subjects taught at our Western imiversities. El Azhar’s 
library contains some 60,000 volumes, many of which 


Cairo’s two museums are of special interest. The 
Museum of Eg}'ptian Antiquities cost more than a mil- 
lion dollars and houses ancient Egyptian relics. The 
Arab hluseum and Eo}'al Library, in addition to its 
ancient treasures, contains 100,000 volumes of books 
and manuscripts. 

Commerce and Industries 

The commerce of Cairo is extensive. Gum arabic, ivory, 
and hides from the Sudan, cotton and sugar from upper 
Egypt, rugs and shawls from Persia, tobacco from Turkey, 
and a great variety of European products pass through the 
city. Its chief industries are cotton manufacturing and sugar 
re finin g. Other products are attar of roses, wood and metal 
work, and ornaments of gold and silver, inlaid with ivory 
andpeark 

Cairo is the seat of the Egyptian government. During the 
second World War, it was the scene of an historic conference 
be^een Franklin Roosevelt, Winston Churchill, and Chiang 
Kai-shek. Population (1947 census), 2,100,506. 


‘SAND HOGS" AT WORK ON HARBOR BOTTOM 


^ inijst pul foundat ons down 
through eand mud or wat«r 
they Use caissoas U suahy these 
arelarge opcD'end boxes or tube* 
They are pushed downward and 
the material ms de them s re* 
moved until the caissons reach 
down to firm earth or bedrock 
Each caisson la then filled entb 
concrete Many ekyscrapera 
rest On caisson foundat ons (im 
B u Id ng Construct on) 

Toby foundat ons deep under 
water bu Iders use more com 
plicated pneumai e ea «Mna like 
the one s! own here The lowest 
sect on where the men are at 
work is an open bottom chamber 
wnth a sharp edge to cut into the 
mud or sand It s we ghted 
down by concrete poured irto 
the sections abo>e t Upthrough 
the concrete runs a brge tube d 
vided mto two ehafts— one for 
the passage of men and the other 
for materials 

Mud and water are kept out 
of the workmg chamber by con 
stant air pressure To hold this 
pressure as men and mater als 





pass up and down the shafts 
a r(ockt enclosed by trapdoors 
are inst^ed m the shalta 'When 
a man is going down the lower 
trap IS locked and the upper one 
IS opened Once the man s m 
sde the upper trap ts closed 
I and the pres ure s ra <ed to that 
] of the wo long chamber below 
I Then the wo ker can go through 
j tl e lo er t ap 

11 To let him out the p ocess s 
reversed But the pressure in 
the a lock s decreased slow ly 
^ trogen from ftr-“Which waa 
ds olved I) the blood and ab> 
aorbod by t ssues when the prt>A. 
aure was high— la released f 
the p ensure s lowe -d sudden 
ly It forms bubbles n blood 
vessels and t ssuea cau ng 
dangerous ca sson d sea. e ( the 
bends ) Another nay to p e- 
vent th 3 cond t on s to u e a 
hel um-oxygen m xture instead 
ofarnthea lofcaudwokng 
chamber (gee He um) 

A locks can aL o be used n 
the bu Iding of tunnels (see 
Tunnels and Subw ays') 
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CALAIS 

Calais {ka-JS'), Frakce. This seaport of France, 
on the Strait of Dover, was an outpost of English 
power during the time of the Hundred Years’ War. 
It was captured by Edward III of England in 1347 
after a seige of 11 months and came to be regarded 
as one of England’s most valuable possessions. This 
boast was written over one of its gates: 

Then shall Frenchmen Calais Tvin, 

When iron and lead like cork shall swim. 

The French, honever, captured it in 155S. Its loss 
so saddened Queen Marj' Tudor that she declared, as 
she lay on her deathbed, that Calais would be found 
graven on her heart. 

Calais toda}' has a good harbor and is connected 
■R-ith Dover by steamer and by a submarine tele- 
graph. It is one of the chief ports for passengers 
traveling to and from England, for at Calais the Eng- 
lish Channel narrows to only about 20 miles in width. 
Calais is a center of the machine-made lace industrj’ 
and also produces glassware and te.vtiles. The herring, 
cod, and mackerel fisheries also employ many men. 

During World War I, this strategic channel jjort 
withstood German attack. In 1940 it was badly dam- 
aged by German fire, and when France w.as defeated 
it became a German base for action against England. 
It was often and severely bombarded by the British. 
Population (1946 census), 41,536. 

Calcium. Xearly everi’ drink of water you take 
gives you some calcium salts, for ‘Iiard’’ water, such 
as comes from wells, springs, and rivers, gets this 
quality from compounds of calcium and magnesium 
dissolved in it. 

Calcium is not found free. In its many compounds 
it is the fifth in abundance in the list of elements. 
Plants need calcium compounds for growth, and a 
soluble form of calciitnt phosphate, called superphos- 
phate, is a good fertilizer, since it is readily absorbed. 
Green vegetables, fruits, and milk are essential to the 


diet, especially for children, because from these foods 
the bod 5 ' gets calcium and some phosphate for bone 
formation. Calcium salts in the food help counter- 
act acidity; lack of calcium helps cause rickets. 

Limestone, marble, chalk, Iceland spar, coral, 
pearls, and eggshells are all made up mainly of cal- 
cium carbonate (see Limestone ; Marble) . Chalk is com- 
posed of calcium deposits which were the shells of 
marine piotozoa (see Chalk). Calcite is a crystal- 
line form of calcium carbonate, and Iceland spar, 
one of its varieties, has the power of producing 
double refraction of light. Carbon dioxide, present 
in most water, helps dissolve calcium carbonate, so 
that in limestone caves the evaporation of dripping 
water produces beautiful and fantastic stalactites 
and stalagmites. 

Quicklime is the o.xide of calcium. YTien exposed 
to air it takes up carbon dioxide and becomes c.alcium 
c.arbonate. It is then said to be “air-slaked” and 
is useless as lime (see Lime). “Water-slaked” lime 
is calcium hydroxide. ^Mien mixed with sand and 
hair it forms plaster. When calcium hydroxide ab- 
sorbs carbon dioxide it then becomes calcium car- 
bonate. Since there is little carbon dioxide in the 
air, there is plenty of time to put the plaster on the 
wall before it hardens. 

Gjiisum and plaster of Paris are calcium sulphate 
(sec Gj’psum). Calcium carbide is made by heating 
limestone with coke in an electric furnace. With 
water, calcium carbide produces acetylene gas (see 
Acetylene). Calcium carbide is also used in a process 
of nitrogen fixation. When heated with nitrogen, a 
mixture of carbon and calcium cyanamide is produced 
which is used as a fertilizer. When treated with 
hot water or superheated steam ammonia results 
(see Ammonia; Nitrogen). Calcium cJdoride, a by- 
product in soda manufacture and other processes, 
absorbs moisture and is used to settle road dust. 


UNUSUAL FORMS OF CALCIUM IN FOSSILS AND A CRYSTAL 



The tiny objects shown at the left are the microscopic shells of ago, the shells drifted to the bottom and gradually formed a 
sea-dwelling protozoans called /orommiyera. The shells consist deposit which today is chalk. Shown at the right is a crystal of 
of calcium carbonate. When the creatures died millions of years catcile, made up of ions of c^cium carbonate. 
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CALCULATING MACHINES 



MACHINES That Solve MATHEMATICAL PROBLEMS 


OALCULATINCJ MACHINES Tho«e amatinR 
waclimesrangetromimaUdc'kdeMce^fOT doing 
0um« ’ to tlieir hig brothers the giant brains that 
can Bol\ e complex mathematic il problems m lc«3 time 
than the twinkling of an e>e In *iie ther range from 
amaU portable mechanisms such as a bomtxight to 
huge eWtrontc nmuldlori tliat test propo«c<l designs 
of BirpUnea anil guided missiles 
^BTneB such os ‘mechanical brains or thinking 
laachuiea” ate often applied to all kinds of calculating 
machines Actually there are two distinct classes 
diffttal compaUrs and cotiptiUn The> are 

'ery unlike m construction opeiation and use 

computert are so named becau<e they work 
with digits or numbers Thev might also be called 
anthraetic machines because the primary operations 
they can perform are the addition subtraction mul- 
tiplication and diMsion of numbers 
dnofo^ecompKler* are 80 named because they often 
work on ari analogy or mo lei principle by using 
directly measurable quantities such as mechanical 
motions loltages resistances and hydraulic forces to 
repre'ient the problem to he soh ed 

The Digital CUss of Calculators 
Examples of machines that u»e digital computmg 
raefatfe ajtftng macfiines itei caicuiatiffs 
bookkeeping machines cash regwtera punched-card 
business machines and giant electronic computew 
The giant electronic machines although highly pub- 
licized as mysterious and awesome thinking machines 
aie not hard to understand Basically all they can do 
IS to add subtract multiply and divide numbers 
Digital computers cannot think no matter how large 
or complex they are They can perform tedious antb- 
metical operations much faster and more accurately 
than humans For example some electronic computew 
can add or subtract 1 & 000 numbers a second 
Many millions of the digital type of machine xaiy- 
ing widely in size and purpose are now used m offices, 


banks stores unixersities and laboratories hfost 
of them operate oo simple mechanical principles 
How Mechanical Calculators Work 
The basic part of every mechanical calculator is & 
set of numeral adding wheels These wheels can 
be Been through the row of small windows along the 
front of the machine Each wheel has the numbers 
0 to 9 marked around its outside rim and each is 
connected through an ingenious mechanism to the 
row of nine keye directly above it This mecheni«Bi 
enables the No ) key when depressed to rotate its 
wheel onestep the No Skey to rotate the wheel two 
steps andsoon It we press the No Ikey thewheel 
below would advance to ‘1 M*hen we push the 
No 2kev the wheel advances two more steps so that 
It now leads 3 —the sum of one and two 
A column of numbers can be added rapidly by simply 
entenng them m the keyboard and reading the sum in 
the windows Interlocking mechanisms between the 
numeral wheels prov ide for carry -ov ers automatically 
To multiply on this and almost all other machines 
multiplication IS treated as succc'^ive additions For 
example to multiplv 'i I j 3 we would press the No 5 
key down three times in rapid BUcces-.ion and the 
answer 15 would appear m the windows Division 
» etatdxiif perforowf «s saece^n'e s!ibtis<‘iioos 
Examples of Mechanical Calculating Machines 

Kej^rwed cafcuJnlt/rs as de«cribed above can be 
tolerated very rapidly by skilled operators because the 
number wbeeN are operated directly from the keys 
Since most business arithmetic involves only simple 
addiUon and multiplication of small numbers tno- 
ehmea of this type are Used widely in business offices 
The firet eommercially successful key-dnven calcu- 
lator later called the CompUmeler was mvented by 
Dorr D Felt m 1K85 

In kej *et mocktnc* the number keys are first de- 
pressed or cocked Then a second motion — such as 
turning a crank or starting a dnve motor — is required 
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THIS ARRAY OF MACHINERY WORKS BY ELECTRONICS 



This electronic analogue computer solves problems by simulating the conditions by electri- 
cal and electronic means In a guided missile flight problem, the plotting board m the fore- 
ground would show the flight path, while recorders m the rear show conditions of test. 


CALCULATING MACHINES 

to complete the machine cycle. 

The kej'-set principle is used 
in all machines that pro^dde 
printers for automatic record- 
ing of results, since it is not 
feasible to drive printers di- 
rectly from the kej's. Adding 
machines of many varieties have 
been developed o\er the past 
50 j'ears and have become 
verj' popular vhere^er figures 
are handled in large volumes. 

About 350,000 adding machmes 
are manufactured every' year by 
12 companies in the United 
States. 

Rotary calcidators are so 
named because they' use a rotary’ 
drive mechanism to transfer 
numbers set into the keyboard 
into the adding-n heel unit. Be- 
cause the rotary drive lends 
itself to high-speed repeated 
addition or subtraction, these 
machmes can be used to do 
multiphcations and divisions 
rapidly’ and automatically. The 
first commercially successful 
machine was developed by’ Frank S. Baldivin and Jay’ 
R. Monroe in 1911. Baldwin mvented his first calcula- 
tor in 1872. He worked on it for 40 years before he 
succeeded. He was often referred to as the “man who 
achieved success after SO.” Rotary’ calculators are now 
made in the Umted States by’ three manufacturers. 

More Complex Business Machines 

Bookkeeping machines are now so well known that 
it is hard to behe\ e that less than 70 years ago book- 
keepers had to do all their tedious figuring by’ hand 
methods. A bank clerk, William S. Burroughs, suf- 
fered a breakdown in health from overwork and 
decided to invent a machine that would take the 
drudgery’ out of bookkeeping. After many’ years he 
produced a successful adding-printing machine in 
1891, and thus launched a revolution in the world’s 
bookkeepmg methods. 

At that time, banks were the largest users of 
such machines. Today banks could not cope with 
their work w ithout machine aids. In one recent year. 
United States banks handled nearly 8 billion checks, 
wbrth about 2 trillion dollars. A wide variety' of 
bookkeeping, bilhng, and accounting machines 
are now manufactured in the United States by half 
a dozen companies. They perform many' compu- 
tations automatically. 

Cash registers of modem design have been pro- 
^ided with elaborate computing mechanisms that 
have evtended their usefulness far beyond the origmal 
purpose of insuring the honesty’ of clerks. The cash 
register was in\ented in 1879 by James Ritty' of 
Day’ton, Ohio, and it was made commercially’ success- 
ful by’ John H. Patterson, who founded the National 


Cash Register Company’ in 1884. Many millions of 
these machines are in use today' in stores throughout 
the world (see Cash Register). 

Punchcd<ard business machines use calculating de- 
^ices in many’ different w ay s and have been used w ide- 
ly’ to make scientific and engineering calculations. 
Equipment now’ manufactured by’ the International 
Business Machines Corporation, which reads cards 
electrically, had its beginnings m the work done by 
Hemian Hollerith in the ISSO's for the United States 
Bureau of the Census. The Remington Rand equip- 
ment, which reads cards mechanically’, originated in 
the developments of James Powers in the 1900’s — 
also for the Census Bureau (see Census). 

Electronic Calculating Machines 
Electronic calculators are being built to solve hitherto 
insurmountable problems in many’ fields of science. 
Defense problems in atomic energy’, jet engines, air- 
craft design, and guided missiles, for evample, created 
the initial demand for these machines. They’ are now 
being apphed to peacetime problems also. 

Electronic calculators can perform all the arithmetic 
functions of addition, subtraction, multiplication, and 
division at very high speeds and thus can sohe 
problems beyond the reach of ordmary’ methods. An 
atomic energy’ problem that takes tw o hours to solve 
on an electronic computer would require 4,000 
weeks to work on a desk computer and 800 years 
with pencil and paper. 

Inside an Electronic Computer 
The machines discussed so far all employ mechanical 
adding wheels in their basic adding mechanisms. To 
speed up calculations, it was necessary to find a 




substitute thst could count faster than the wheel 
The electron tube was the aosner Circuits usmg 
electron tubes can count and add pul^ at the rate of 
millions per second («» Electrons and Electronics) 

It was alv> necessary to find a substitute for the 
slow keyboard to enter data into the machine This 
nsa accomplished by recordinginforroation on punched 
cards, punched tapes, or magnetic tapes so that num> 
bers and instructions tnay be fed into computers as 
rapidly as needed Electronic calculatore, when work- 
ing at high speeds, need an electronic ‘scratch pad,” 
or ‘‘memory,” device to store important factors and 
partial re'iults This has been accomplidied by storing 
pulses temporarily m the form of magnetiied on 
magnetic drums, supenoiuc shock waves la mercnry 
tanks, electronic spots on the face of cathode-ray 
tubes, and in immature magnetic cores 

Some Outstanding Giant ^Iculatori 
Pnor to World t\ar 11 work on large-scale con^ 
patera was pioneered by Dr Howard H Aiken of 
Harvard University, Dr Vannevar Bush at the Mas- 
‘<achusetts Institute of Technology, Dr Wallace 3 
Lckertof Columbia University, Dr George R Subit* 
at Bell Telephone Laboratories, and the engmeers of 
several business machine compames 
Dunngthewar thelnternationalBusmessMachines 
Corporation and the Bell laboratories built several 
large relay calculators, and IBM built and installed 
the famous Automatic Sequence Controlled Calculn- 
tor (Mark I) at Harvard University in 1944 Mean- 
while the first giant electronic calculator was bsmg 
built at the University of Pennsylvania under wartime 
secrecy fur the United States Army s Ballistics Re- 


aearch Laboratory It was called the EKIAC (Eleo- 
trobic Numerical Integrator and Calculator) Dem- 
onstrated to the public in February 194S it created 
great interest because it could do remarkable things 
and was truly a giant macbme, contaming 18,000 
vacuum tubes 

Since the war, tremendous progress has been made 
Fifty organitations m the United States and 27 m 
other countries have built large electronic computers 
By 1953 there were 80 large-oised and about 2,000 
m^um-eued ekctronic computers in operation, the 
Utter used primarily m conjunctioii with punched 
card machine installations Some giant computers 
have been given names for easy identification These 
include Remington Rand s UNIVAC (Universal Auto- 
matic Computer), the Bureau of Standard's SEAC 
(Standard's Eastern Automatic Computerj, M I T ’a 
YHiulwind Harvard’s Mark IV IBM’s 701, and the 
Institute of Advance Study Computer 

The Analogue Clau of Calculators 

Devices using analogue computing prmciples can be 
eeen everywhere For example, every clock has gear 
trains that perform the process of division The aec- 
ond-hand motion is divided by 60 to dri\ e the minute 
hand, whose motion is again divided by 60 to dnve 
Hie hour hand Water, gas, and electnc meters ha\ e 
a aet of dials labeled t, 10, 100, 1,000, and so on 
whidi ara connected to one another through a auccea- 
aion of gear trams that divide the motion of the 
prevmua dial by ten Gasohne pumps contain a 
complex analogue computer that automatically multi- 
phra the pnee per gallon times the number of gallons 
to calculate the amount of money owed 



CALCULATING MACHINES l&d 

Analogue computers are ■n'idely used in industrj- to 
control manufacturing processes and in militarj* appli- ( 
cations to control guns, tanks, ships, airplanes, and < 
guided missiles. The 3 ' are used in schools and labora- 1 
tones to solve mathematical and engineering prob- < 
lems and to studj' and test complex control sj-stems. i 
Man}- colleges and universities are now offering courses ( 

on analogue and digital computers, and a know ledge i 
of tills field is important to j'oung men who are 
planning to be engineers and scientists. i 

Examples of Analogue Computers 

The slide rule is probabh- the most widelj* used of < 
aU computing devices. Alanv generations of engineer- 1 
ing students have learned to use the “slip stick’’ i 
in college. Logarithmic scales on this device make 
multiplication and division problems easj' to solve < 
{see Slide Rule). i 

The tide prediclor, used b\- the United States Coast 1 
and Geodetic Survej’, is an analogue computer. Data ] 
about the forces that influenced the tide at a particular 1 
port are fed info the machine. In about two hours, it < 
produces a graph shooing the rise and fall of tides at 
that port for the oiiole folloiring j-ear. Xeticork an- i 
alyzers have plaj'ed an important role in the study of i 
electric power si’stems. Tiie s\-stems to be anah'zed i 
are set up in miniature, using analogous units to re- i 
present the actual power stations, power lines, and i 
loads. Aleasurements at various points on the model i 
give the desired anso ers. 

The Differential Analyzer, built at the Massachu- 
setts Institute of Technologj- in 1930, is probabh' the i 
most famous of the earlj- analogue computers. It i 
consisted of a maze of shafts, gears, plotting tables, 
and deUces called “wheel and desk integrator*.’’ In ! 
the late 1930’s, M.I.T. started the construction of i 
another more elaborate and accurate machine, called 
the Rockefeller Differential Anal.vzer, which solved 
important wartime problems. It was unveiled to the i 
public in October 1945. Manx' schools and laborato- 
ries have built similar machines for their on-n use. 

Fire control cojtiputers, called gun directors, are used I 
to aim and fire guns at hostile planes (see Naxy). 
Anx'one who lias tried to shoot a rifle at a mox-ing 
target can imagine the comple.xitx- of a computer 
required to aim a gun and hit a hostile plane 40,000 
feet in the air and trax-eling at 500 miles an hour — 
and from the deck of a heax-ing and pitching ship. : 

Electronic analogue computers were dex'eloped bx' i 
manx' organizations after World War II to aid in 
dex'eloping new weapons for defense and to solx'e 
engineering design problems. The Cyclone Computer - 
and the Tx-phoon Computer, built bx' the l^dio 
Corporation of America, and the ANACOM built by 
Westinghouse Corporation are e.\amples of large-scale 
installations. Equipment of this class is now being i 
manufactured commerciallj* bj' several companies. i 
What Is Ahead? 

Electronic computers hax-e opened up new vistas in 
scientific frontiers. Now it is possible to extend 
human knowledge bx' mathematical calculations ' 
rather than bx' direct experiments. 


A second industrial rex'olution is taking place in 
the factor}' where automation is the bx-word. (See In- 
dustry', American). Alanydex'elopmentsarenowunder 
way to alleviate the boredom of routine tasks through 
electronics. The field of electronic computers present* 
a great promise and challenge to young people today. 
Calculus. In nature and in science, we encounter 
many quantities which change as we deal xx-ith them. 
The amount of heat in a billet of steel begins lessening 
the instant the billet is poured from molten metal. 
The number of bacteria in a newly planted culture 
changes measurably ex'ery fraction of a second. So 
likewise does the direction of a planet’s motion in 
space as it speeds along its orbit around the sun. 

In such in*tance*, xxe may want to know the rate oj 
change. We may al*o want to know the rate as a ba=is 
for figuring the amount of change ox'er a certain in- 
terx'al of space or time. The methods xvhich solx-e these 
problems xvill determine areas or x'olumes embraced 
within curx-ed lines or surface.* — a calculation that 
often cannot be made x\-ith arithmetic or algebra. 

’Tlie mathematic.al method* which hax'e been dexdsed 
for dealing with such problems make up calculus. (Tlie 
name, like our word “calculate,” is from the Latin 
term meaning "pebble,” from the ancient custom of 
using pebbles ns counters in solx'ing arithmetic prob- 
lem*,) .A simple example xx-ill illustrate some of the 
fundamental ideas and terms used in calculus. 

Calculus Uses “Functions” and “Variables” 

The formula for the x'olume (I") of a sphere in terms 
of its radius r is This formuh gix'es a 

definite relation betxveen T’ and r since, for any 
X'alue of r, the x'alue of T’ is determined. For in- 
stance, ifr=3 inches, then T’=36w cubic inches. Thus, 
the X'alue of V may be thought of as depending on r. 
To express this idea, xx'e say that U fs a function of r. 

In the formula, r and V are variables since each 
may have different x-alues. The x-ariable to which 
x'alues are assigned freely is called the independent 
variable; the x'ariable whose x'alues are determined 
by those assigned the other is called the dependent 
X'ariable. 

If a specific formula is knoxxn which expres,*es the 
relation between one x-ariable and another, the for- 
mula is spoken of as the function. However, a func- 
tional relation need not be gix-en by means of an 
algebraic formula; it may be gix'en by a table of cor- 
responding X'alues or by a graph. 

Notation for Writing Functions 

Tlie fact that the x'olume (U) of a sphere in terms 
of its radius is 4"''’ may be indicated by functional 
notation as T’=/(r). In general, the statement that y 
is a function of x is abbreviated to y—f(x). The “/” 
stands for the terms which define the relation. Thus, 
since V=f(r) and T’'=4wr’, we may use /(r) inter- 
changeably xx-ith 

The notation y=f(x) can be used conx-eniently to 
indicate that the x-alues of y are to be considered 
which correspond to a particular x-alue of x. For 
e.xample, if 5x4-6, we may xx-rite ^ 

y=f(x)=x'—ox+Q 
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If we wish to find the value of y i 

corre'ponding to a:=2 w-e ina> le- 
phce*bj2 Thenwehave 
j,=/^2)=4-10+6=0 
Similarlj, if we wish to find the 
volume of a sphere with a 3-inch 
radius we replace r by 3 in the — > 1 > i- f -< 
formula r=/(r)i=|jrT’ and obtain 
'’=/(3)=4ir3>, or 36ir cubic -jJ 

inches -s 

Graph* of Function* -.4 

Functions cin also be repre- -a 

sented by graphs using a 8>^teni ^ 

of co-orJiriafcs (Fig 1) 

Let X'X be a number Une drawn In montilK with 
its positive direction to the right Let \ Y be an 
other number line drerni perpendicular to \ X *0 that 
the point of intersection is the origin on both lines 
LetthepositivedirectionofY'\ beupward Tliehne 
VX IS called the X-axis and the line '\'Y is tailed 
the Y-avis the two lines together are called the 
co-oriinal« OJ'es The point of intersection O of the 
two lines 18 called the ongin 
Let P be any point in the plane From P drop a 
perpendicular to the X-axis and another to the Y axis 
The peipendicuUr to the X axis cuts this axis at the 
point which corresponds to the number x called 
the o6scw«a of P The perpendicular to the ^ axis 
cuts this axis at a point N which corresponds to the 
number y called the ordmnU of P The numbers 
I and y are called the rectangular co-ordinaUt 0 / P 
To indicate that P has the coordinates x and y we 


y values of X by a smooth curve, we 

* have the graph of fig 2 

* The Nature of 

* Analytic Geometry 

* In plane geometty problems are 

* solved bj constructions and by 

’1 3 a X a 4 geometrical reasonings However 
>1 » r- 4* >- a co-ordinate system as desenbed 

* above makes it possible to use al- 
gebraic processes (which usually 
are easier than geometric reason- 
ing) (or solving geon etrical prob- 
lems Thus algebra and geometry 

Y are united and tlie resulting sub- 

ject IS called flHul jttc geometry 
In analydac geometry certain geometric concepts 
such a* point distance line angle and so 
on as well ox geonietrie figures such as cune* are 
expresscil by means of algebraic ssinboU expressions 
and eipjationa This creates a geomelrii-algebra die- 
tumarj Here are a few terms from such a dictionary 
CeOMCTRV AtCEBRA PICTIONARY 


Disiance between two points 


LiDc through two given points 


write P{i y), and we refer to the point p a* the point 
P(x y) or more briefly the point (x y) 

^^hen a function y-/(x) is given by an algebiaic 
formula for/fx), we must first construct from the 
given formula a table of number pairs from which the 
points on the plane may be plotted \^ e select a coo 
vement number of pairs and plot the corresponding 
points Then a smooth cune drawn throu^ these 
points 13 approximately the graph of the fonction 
The method can be illustrateil bj plotting the graph 
of2x‘-5i-l-7 I(wes3ythatj/«/(x)=2x>-5x-F7 we 
find for various values of z the corresponding values 
of the function as given in the table 



\\ e plot as many of these points as we need to de- 
fine the cun e and as can be located m the space av ail- 
able Connecting them in the order of increasu^ 


Problems Aitaiked by Dlilerential Calculus 
Functions are studied m the various branches of 
elementary mathematics such as algebra and analytic 
geometry These etementary divisions of mathe- 
matics however cannot provide satisfactorv solutions 
for many problems that involve rales of change borne 
problems of this sort are raised by the following 
questions What w the best way of describing the 
speeil of acar or (he cooling of a hot objectf How does 
the change of the plate current in a vacuum tube 
depend upon any change in the gnd v oltage'’ 

In such problems the rate of change must be com 
puted The methods used for doing so make up the 
divisions of mathematics called dxffermlial caicu- 
lat 

The Averse* Rste of Change 
The solution of problems such as those mentioned 
start snth finding the average rate of change For 
instance assume that a car starts a trip at noon and 
at 2 00 F M 13 SO miles from the starting point At 
5 00 F u it has gone 140 miles Obviously from 
2 00 PU toS OOf 11 it traveled a distance of 140— 50 
miles OrSOmiles Sinfeitdidsoinlbreehours ittrav- 
eled at an average rate of or 30 miles an hour 
The distance « from the ftarling point is regard 
ed as a function of the time t denoted by the symbol 
»=*A<) "e finff that /(2) = 50 and /(5) = J40 
The inclement of { is At=5— 2=3 and the mere- 
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jnent of SIS As = f(2+Af) —f{2) = /(5) — /(2) = 
140-50=90. Then: 

As 90 on , * 

— = —=30 mph., the average rate 

This tieatment of an average rate of change can be 
defined generally as follows: the average rate of change 
of a function y=f{x) in the interval from x to x+ Ax 
is defined as the ratio of the increments of y and x. 
In s3Tnbols: 

Ay _ A/(x) _ /(g+ Ax) -f(x) 

Ax Ax Ax 

A striking geometrical interpretation of the aver- 
age rate of change can be given if the graph of the 
function is plotted. The function y=f(r) may be 
represented b.v the graph of Fig. 3. 



The increment Ax is given by the segment P'Q' = 
PR. The corresponding increment Ay = Af(x) is 
given by the segment RQ. Hence the average rate of 
change in the interval P'Q' is given bj' 

(0 is angle betw een PQ and the 
Ax PR direction of the X-axis) 

Thus is the slope of the line PQ, and the 
Ax 

average rate of change of the function y=f(.x) in the 
interval from x to x-p Ax is equal to the slope of the 
straight line PQ, which connects points on the graph 
that correspond to the values x and x-p Ax. Such a 
straight line connecting two points on a curve is 
called a secant of the curve. 

The average rate of change is computed verj' easilj' 
when the function is given bj' a formula. For example, 
to compute the average rate of change of the function 
y~f{x)—3x-—2, if X changes from 1 to 3: 

Ax=3-1=2 

/(x) =/(!) = ! 

/(x-P Ax) =/(l-P2) =/(3) =3-9-2=25 

Ay= A/(x) =/(x-P Ax) —fix') =25— 1 =24 
Ay /(x-P Ax)-/(x) 24 
Ax" Ax ~2~ 

The Problem of “Instantaneous Rate” 

Man.v rate problems in practical life are not satis- 
factorih- solved li.v mereh' computing an average 


rate of change of a function. If an automobile acci- 
dent happens, the driver cannot shake his responsi- 
bility bj' proxdng that he drove at an average rate 
of 20 miles an hour during the preceding two hours. 
The important question is his instantaneous rate of 
speed at the instant of the accident, and especiallj' 
if the rate happened to hax'e been changing. 

The precise meaning of an instantaneous rate 
therefore needs to be established. The same approach 
that defined an average rate does not work as well 
for defining an instantaneous rate. There is no in- 
terx'al of time that spreads over the instant of the 
accident and, likewise, no corresponding distance 
covered bj' the automobile. A definition can be 
reached, howex’er, bj’- “creeping up to it” from each 
side; that is, if the definition can be made increasingly 
shaiper for evcr-smaller intervals of time and distance 
traveled and the same is done for “afterward” bv 
assuming that the automobile could have gone on, 
then there will be a certain set of values which 
separates ever.vthing “before” from everj-thing 
“after.” This set of values can be called a limit, 
and it will provide the desired instantaneous rate 
at the moment the accident occurred. 

Geometrical Meaning of Instantaneous Change 

This “limiting set of values” can best be illus- 
trated in geometric terms that re'emble tiiose used 
with Fig. 3 for the average rate of change. 



In a function given by the graph of Fig, 4, different 
points, P,, P;, Pj, and so on to the right of P areselected, 
and thej' establish the secants PPi, PP», PPj. Simi- 
larlj', different points, P'l, P'j, P'j, and so on to the 
left of P establish the secants PP',, PP'., PP'3. 

The average rate of change of the function for the 
segment QQi, for example, will be equal to the slope 
of the secant PPi. Other secants define other average 
rates. The figure shows, however, tliat one line, PT, 
separates the secants meeting the curve to the right 
of P from those meeting to the left. This line is 
called the tangent of the curve at P. 

The slopes of secants on either side of P approach 
the slope of the tangent as the defining points are 
taken nearer and nearer to P. Therefore we maj' saj' 
that the slope of the tangent at P is the limit of 
the slopes of the secants through P as the defining 
points approach nearer and nearer to P. If the 
slopes of the secants define average rates of change 
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oneitleri* leofP however then the slop® 
gent mu«t be the tmlantnneous rate ai P e Can say 
therefore that Iht tniUtrUaneovt rate of change at P i» 
egwal to the zhpe of the tangent at P 
In order to find the slope of the tanU^nt taVe a 
freely chooen point T on the tangent (f'g 



The mcrementa of the co-ordinates d one passes 
from P to T may be denoted by di and iu slope 
(angle 0 from the honzontal] 4^ 

of the tangent PT therefore is tan®"^ 

It was stated above however 
that the matantaneoua rate of change at t*** pomt P 
which may be denoted by m is equal to the elope o* tbe 
tangent PT \^e then have an 4j 
expression (or the value of m 
Since the instantaneous rate of 
change was defined as the limit (lim) of tbe average 
rate of change for the interval ^ as A* ap» 
proachea sero we also have 




Therefore the dcnialne (or instantai>»>u« wlc of 
change) of a function V“/U) ® paiticulsr pont 


P is the value of 1 as Ax approach** 

Ax 

value IS equal to the slope of the tsn^ut ^ 
dx and dy are increments of x and y froiO P to * •*** 
ly chosen point on the tangent then the denvative 
at P is given by 


’rfx 


The next step is to find tl e limit of the av erage rate 
of change as Ax— »0 e then have 

Lm ^“lim(I3+3 Ax)-12 as Ax-^ 


Such a computation of a derivative applies to any 
poutT function of x — that is x with any exponent 
thua ** A formula for problems m i* is as follows 
(together with other important derivatives) 


tl. 

dt 


dsm. 

dx 


• coax 


dcosx ^ 
dx " 


Nature and Uses of Integral Calculus 
Once the derivative of a function is known it can 
be used directly or la vanous mver«e or turn 
about wa^ to yield additional ^owledge The 
inveree ways use a process called xntegratum As 
an operation Uiis is the inverse of difierentiation 
just as subtraction is the inverse of addition and 
divison IS the inverse of multiplication All tbe<e 
operations together make up integral uilcului 
A a mple example of integral calculus is a compu 
tation of the area under a portion of a curve j f[z) 
Ue want the area defined by the segment AD of the 
curve Itself the segment A B of the base or X axis 
and the side boundaries (A A and B B) 



Divide the into segment* of length Ax and 
upon these segments erect rectangles with heights 
P Q PiQj and eo on The area of each rectangle 
Will be Its base Ax multiplied by the height The 
eum of these areas will be 


The Formula for a Derivative 
To show how to find the derivative of a funrtion 
which IS defined by a formula cons der tbe (unction 


i/=/(r)==3x*-5 

To find the denvative of this function some 
particular po nt (for example x 2) tm 
average rate of change in the interval “O™ * ^ 

to X -=2-1- Ax This can be done as follows 

/(21=3 2’-5=3 4-5=12-6»7 
/(2+Az)»3(2-|-Ai)’-5=7-l-12 A#+3 (^) 
Ay-=/(2-i-Ax)-/(2) = 12 Ai+3 (“J 

^=12-1-3 Ax 
Ax 


I+II-b -(PiQ)Ai-l-(P.Q2)Ax+ (1) 

-/(x,) Ar-f-/(x,) Ax-J- (2) 

TTi s aum obviously gives an approxunate value for 
the area ABB A The area can be found with any 
des red de^ee of precision by taking a large enough 
number of eegments (rectangles) The expression 
(2) above can be abbreviated «?«_! a» 
by u«mg symbols as follows 
Here tbe symbol S signifies that a senes of sun 
liar terms— /(xi) Ax /(ij) Ax and so on — is to be 
added In order to show that the area can be found 
as precisely as we desire bv taking Ai email enough 
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we use the symbol dx instead of Ar, and the 
sj-mbol J (read as "the integral of”) instead of S 

AreaABB'A'= Jfix)dx 

In order to indicate that the area bounded by the 
lines 1=0 and x = h is to be computed , we write 
'•t 




Area = / f(x)dx 


The right-hand member of this equation is called 
the definite integral of fi{x)dx between the limits 
a and h (or it can be said, “from a to b”). 

Integration as the Inverse of Differentiation 
From this stage, we must find a way to obtain an 
exact value, in algebraic terms, for the definite inte- 
gral. This value can be computed, Irecause a great 
mathematical discovery tells us that if the f(x) in the 
integral is considered as a dcriratitc of some other 
function, that other function will provide the basis 
for the desired answer. 

This can be done readily for simple functions, 
the curve which helps define the desired area, 
example, is y=x\ the integral (in part) udll be 


If 

for 


j f(.x)dx or / (T-)dx 


The problem now is to discover “what other func- 
tion” will jdeld X- as a derivative. Knowledge of 
diSerentiation tells us that “the other function” 


A GREAT CITY OF INDIA 



A great bridge reaches vrestward across the Hooghly River to 
Caicetta’s large snbarb, Howrah. Calcatta is India’s second 
largest city and one of its two important ports. 


can onlj' be (Under the rule for diErerentiating a 
power function in which n is 3, the derivative is 
or X-.) This reasoning can be “turned around” by 
using n for 2, 3, or any other exponent and sajdng 
that “the integral (in part) of x” is 

n 1 

The final step in applying the result above (use 


of f- for a-" in the integral) is evaluating 

O'* — 


f 

r 1 

1 f(x)dx between a and 6 



Mathematicians have proved that this can be done 
for a definite integral by subtracting the lesser 
value (at x=a) from the greater (at z=6). For a 
simple example, use the parabola g=mx- (Fig. 7). 
Since the parabola cuts the co-ordinate axes (X and Y) 
at their origin (0), the value of a can be considered 0 
and ue need only deal with the value x=b. 



The area A can now be obtained immediately by 

substituting b for i in the partial solution ^ ob- 
tained above as follous: ^ 


j f(x)dx = J (7nx')dx= 


fax’ 

T 


= |m6’ 


Tlie Constant of Integration 
In manj- problems f(x)dx is given without limits. 
It is to be evaluated over its entire range. Evaluation 
depends upon this fact: the derivatives of both 
x'-h2 and x^-{-3 will be 2x since the derivative of 
any constant (such as 2 or 3) is 0. In using — 
for integrating x~dx, the possible existence of a con- 


stant with ^ (a constant which would “disappear in 
difiTerentiating”) is recognized by writing j+C. 

C is called the constant of integration: the result, an 
indefinite integral, because its value depends in part 
upon whatever value the constant C may have. 
Calcutta, India. Its position on the Ganges 
Kiver delta has made Calcutta a great clearinghouse 
for Asiatic trade and India’s second largest city. The 
city spreads five miles along the east bank of the 
Hooghly River, the westernmost branch of the Ganges, 
about SO miles upstream from the Bay of Bengal. The 
Hooghly, a quarter to more than three quarters of a 
mile wide, is navigable for ocean vessels. Calcutta 


is the capital of W est Bengal Proxince (East Bengal 
is a province of Pakistan). 

The Port of Calcutta commission controls wharves 
and docks along some ten miles of the banks on both 
sides of the river, including those of Homah, an in- 



CALDECOTT 

dustml suburb on tbe nest bank The terminals and h« brother attended the King's School in Chester 


of the rail lines reaching Calcutta from the nest lie 
In IIowTah The suburb (population 433 630) w con- 
nected to Calcutta by bnilgcs 

A great park calleil the Maiden stretches a mile 
and tlirec quarters along the citj's southern nvw 
bank Beautiful times, botanical gardens, and sports 
fields are found in the park To tlie east of the Maid- 
en 13 Calcutta 8 finest residential district The Strand, 
a nide roadtiay, runs along the city's whole naer 
front 

Along the Esplanade, a street to the north of the 
Maiden, he Goiemraent House built between 1799 
and 1804 and other government buildings Govern 
ment House was the residence of the viceroy of India 
until India’s capital was moved to Delhi in 1912 
More gowminent buildings are found on the w idemng 
of Canning Street called Dalhousie Square Calcutta 
has a large university established m 1837, and several 
colleges A notable art museum exhibits many tare 
and beautiful relics of the past 

Calcutta has many fine buildmgs meluding the 
Victoria Memorial, but the houses in the poorer dis- 
tricts in the city and suburbs are little more than 
mud huts The citj ’s manufactures are mostly burlap 
made from jute grown m both East and West Bengal, 
and metal goods Rail workshops also employ Urge 
number* of workers The <hie[ exports are jute and 
jute gnods, toffee, tea gram cotton raw hemp, and 
rubber, the chief imports are cotton goods sugar, 
machinery petroleum, railroad equipment, and salt 


and the school record says that Randolph Caldecott 
was head boy of the school 
From the time he was a small boy, Caldecott was 
always drawing pictures of animals and modeling 
them He wanted to study art but bis father duuip* 
proved So when Randolph was 15, he went to work 
m a bank at RTiitchurch in Shropslure and liv ed in an 
old fannbousc just outside towu He went fishing and 
shooting to meets of the hounds, to market, and to 
cattle fairs Always ho earned a sketch book ready to 
catch notes tor a picture 

After SIX j ears at Whitchurch, Caldecott w as trans- 
ferred to a bonk in the city of Manchester, where he 
made the most of what a big city had to offer He 
jeuved a Aub of artists and writers studied mgbta at 
artschool andmademanyfnends This came easily be- 
cause Randolph Caldecott had great permnal charm 
lbs first published drawings appeared in two Man 
Chester papers TheWttlo the up anil The Sphms 
Meanwhile, he was making hustmg sketches for a 
paper called London Societj and carrying on his work 
at (he bank llis bank associates told amusing stones 
about finding sketches of hor«es, dogs, and the like on 
old receipt slips, envelopes and desk blotters 
In 1672 Caldecott p\ e up bis bank work and roov ed 
to London Be studied art under various teachers and 
devoted tbe rest of his life to drawing pictures 
Henry Blackburn was editor of London Society, and 
he and Caldecott became lifelong friends Among the 
maty good things that grew out of this fncnitohip 


SKETCHINC UNOESl DIFFICOITIEV 


The city waa founded ' 
sites of oevenl Indian villages 
by Job Chamock, of the Bntish 
East India Company, in 1690 
The company concentrated ita 
administrative actinlies in Fort 
M ilham, built here m 1696 Fort 
M lUiam was captured and de- 
stroyed m 1767 by the Nawab of 
Bengal, Siraj-ud-daula The Black 
Hole tragedy occurred on a hot 
June night when 146 Bntens 
were forced into a cell that 
measured only 18 by 14 feet 
The next morning only 23 re- 
mamed alive About a year later 

Robert Chv e defeated the Nawab 

,l Ptoy (.» Chv.) tb. lTi.>m»ierB b.lv™jnIS72>»d 

Clive’s victory gave all Bengal »«it eottn tdannasiourelBUttmT Helovei 1874 be at ranihaiiv Royal 
to the Bntish In 1773 Hastings te luo « fc« w«aei ^ 



were two trips abroad They 
worked together on books of 
travel in Brittany and the Bars 
Mountains of Germany Some of 
Caldecott’s Harz Mountain 
sketches were pubbshed in the 
London Graphic Occasionally, be 
put himself in the picture — a tall, 
shin young man with whiskers 

Caldecott s drawing waa free 
and alive He studied the art of 
‘ leaving out” as a science, doing 
nothing hastily but thinkmg long 
and seriously before putting pen 
to paper He alwajs said ‘The 
few er the hues, the le=s error com- 
mitted' ' 

Tbe summers between IS73 and 


(see Hastmgs B arreni made Calcutta the capital of 
British Indu The removal of the capital to Ddhi 
was announced in 1911 (See India) Population 
(1951 census), 2 548 G77. 

Coi'DECOTT, Randolph (1840-1886) Because be 


mgs for w book 'Old Christmas’ This book was made 
of chapters from B oshington Irving s ‘Sketchbook ’ 
He loved tbe same things about old England thatBash 
mgton Irving had loved a generatwn before and he 
gave them fresh life through his pictures Later, he 


h^d great talent and loved homes, dogs, and every madeiHaNlraboosforaB^uelcaUed'Bracebndge^tl 
thing that belonged to the English countryside, Ran- RandAph Caldecott never had childten 

dolph Caldecott drew pictures of them as few artiste of h» own, he had Kcores of children as fnends He 
have done He was bom m the old walled city of drew pictures for them and never failed to answer 
Chester m England on March 22, 1846 Randolph their tetter. “I thank j on very much for your grand 
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sheet of dra^-ings,” he wrote one aspiring young art- 
ist. “I hope you will go on trying and learning to 
draw. There are many beautiful things waiting to be 
drawn. Animals, flowers and a few people.” 

It was for children that he did the work for which 
he will probablj' be longest remembered and best loved 
— ^his picture books. The ‘Three Jo-\-ial Huntsmen’, 'A 
Farmer W ent Trotting upon His Grey Alare’, and ‘John 
Gilpin’ were rhj-mes after his own heart. England in 
springtime seems to be on everj' page of ‘The House 
That Jack Built', ‘Tlie Farmer's Boy', and the old 
May Day ballad, ‘Come Lassies and Lads’. ‘Tire 
Queen of Hearts’, ‘A Frog He 'U’ould a’Wooing Go’, 
and ‘Sing a Song for Sixpence’ contain enough pic- 
tures of blackbird pies, jam tarts, pots of honey, and 
frosted cakes to make anybody’s mouth water. 

On March 18, ISSO, Caldecott and Marian Brind 
were married in a small church in Kent. They went to 
live in a house near Sevenoaks, a house with a garden 
where he could indulge his love for the country'. “I 
have a mare,” he wrote a friend, ‘‘dark chestnut, who 
goes very well in harness and is very pleasant to 
ride; and a puppy, a comical j-oung dachshund.” For 
some time, he had been in poor health, and in 1SS6 he 
and his wife sailed for America, hoping that the warm 
climate of Florida might benefit him. 

He promised the London Graphic a series of sketches 
on American life, and what fun he would have had do- 
ing them. But the stormy sea voj-age had exhausted 
him too greatly. He died in St. Augustine, Fla., on 
Feb. 12, ISSG, and was buried in Evergreen Cemetery 
there. In the Chester Cathedral is a tablet in his 
memory, and many of his original sketches are in the 
Manchester Art GaUety and the Print Room of the 
British Museum. The Caroline Miller Parker Collec- 
tion of the Houghton hicmorial Library of Harv'ard 
University has many of Caldecott’s notebooks, first 
editions, personal letters, and original drawings. 
Calendar. For untold centuries people haxe kept 
track of the doje by the march of daylight and dark- 
ness and of the changing seasons in order to know 
when to plant crops and get ready for winter. Some- 
times they kept the record by notching a stick or 
knotting a cord once every day. They also watched 
the changing positions of the sun and stars in the 
sky, the changes of the moon, and the habits of plants 
and animals. South American tribes expected spring 
when the Pleiades rose. Korth American Indians 
planted comwhen oak budswere the size of a squinel’s 
ear. The Greek poet Hesiod warned against digging in 
vineyards once snails climbed the plants. 

The making of an exact calendar, however, has per- 
plexed men for ages because the dix'isions of time, by 
daj's, months, and years do not fit together. These in- 
equdities are e.xplained in the article Year. 

The Sumerians of Babylonia were probably the first 
people to make a calendar. They used the phases of 
the moon, counting 12 limar months as a year. To 
make up for the difference between this year and the 
year of the seasons, they inserted an extra month in 
the calendar about everj' four j'ears. 


The early Egyptians, the Greeks, and the Semitic 
peoples copied their calendars from the Babylonians. 
Later, the Egyptians worked out a calendar that cor- 
responded almost e.xactly to the seasons. The Jews 
and Mohammedans, however, stiU use a lunar calendar. 

Like the Greeks, the early Romans used a calendar 
based on the moon. The year was only 355 days long. 
The months corresponding to March, May, Julj', and 
October each had 31 da3’s; February' had 28 days; and 
the rest had 29. An extra month was added about 
every fourth year. 

The high priest regulated the calendar. On the 
calends, or day of the new moon, he armounced to the 
people the times of the nones (first quarter) and ides 
(full moon) for that month. Vie get our word calen- 
dar from the Latin word Ixdendae. 

But the priests performed their calendar-keeping 
duties poorly, and bj' Julius Caesar’s time they' had 
summer months coming in the spring. Caesar correct- 
ed this situation in 46 B.c. He adopted the plan of 
the Egj'ptian astronomer Sosigenes to have 365-day 
J’ears, mth one extra day added every fourth year 
or "leap year.” He distributed the extra ten daj’s 
among the old 29-day months, making them identical 
with our months. 

The month Quintilis was renamed Julj' for Julius 
Caesar, and later Sextilis was renamed August in hon- 
or of Emperor Augustus. An old story which is often 
repeated tells how Emperor Augustus changed the 
number of days in his month from 30 to 31 so that it 
would be as long as Julius Caesar’s. The story, how- 
ever, probably has no basis in fact. 

The Gregorian Calendar 

Julius Caesar’s correction of one day in four years 
QA day, or six hours, a year) made the calendar year 
longer than the j’ear of the seasons. Thus anniver- 
saries began coming earlier and earlier in the j'ear. In 
1582 the vernal equinox occurred on March 11 instead 
of the correct date hlarch 21. 

Pope Gregory' XIH remedied this bj' directing that 
ten days be dropped from the calendar, and that the 
day after October 4, 1582, should be October 15. He 
also duected that three times in every' 400 j’cats the 
leap J'ear arrangement should be omitted (see Y'ear). 

'The new calendar was called the Gregorian, or New 
Style, calendar. It was adopted almost immediately 
bj' Roman Catholic countries, but Protestant and 
Eastern Orthodo.x countries long continued to use 
the Old Stj'le, or Julian, calendar. The new calendar 
was not adopted in En^and until 1752, when it was 
necessary' to drop 11 days. Ignorant people resented 
this change; they held great meetings and went about 
in processions crying: ‘‘Give us back our 11 days!” 
"^e Eastern Orthodox church did not accept the 
New Sty'le until 1923, when 13 days were “lost.” The 
Chinese adopted it in 1929. 

Another reform which the Gregorian calendar effect- 
ed was general adoption of January' 1 as the beginning 
^ the J'ear. Until then some nations began it with 
December 25, others with January’ 1, or hlarch 25 (as 
England did before 1752). 
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This change explains why 
documents of the ISth cen 
tury frequently give dates 
in Old and New Style For 
instance, George Washing 
tonwasbomPeb 22,1732, 

N S,orFcb 11, 1731,0 S, 
because the Old Style year 
began in Match ^roetnuea this 
IS wntten Feb 1734 Th® 

Pilgnms landed at Plymouth on 
Dec 1620 According to Gov~ 
smor iiradloid, they began to wet 
the first house on Dec 25, 1020, 

0 S In the New Style calendir 
this was Jan 4, 1621 

Numtwrlag Che Year* 

Events and the Uves of lungs and 
prophets ha\ e been used by ealen 
dnr makers to start their reckon 
mgs The Greeks dated everything 
from the beginning of the so-ealled 
Olympic Register, a traditional list 
of the victors m the Olympic games The year vna 
7T6 B c 1 according to our reckoning Tlie Romans 
counted tune from the foundingol their city (753 b c ) 
The Mohammedans reckon dates from the 'Hegira ” 
or fiight of Mbhatnined from Mecca, in MS 622 Jews 
reckon from the creation of the world, which they 
place at 3761 s c The anticlerical French Revolu 
tJonaiy«leadar(1703-lSO6) was dated from the biHh 
of Liberty (1702) and had a tea-day week- 
The Egyptians instead of datmg the successive 
yean from a smgle event, named each year after its 
most important happeoiag Later they numbered the 
yean of each king’s reign from his accession to the 
throne Some Indian tribes named their yean by pic 
tunng on the "small pox used them upeigam ' 
winter, the ‘^toren of stare” winter, and the like 
Tb* Chrlstlao Era 

Christian nations now date events from the birth of 
Christ This practise began in the 6th century, when 

DioaysiusBxiguua.a Komanabbot atrodaced it mto 
Italy Now- scholars claim that Chnst was born a few 

years earher than the date used for the era 
In leckomng tune before the Christian Era (marked 
B c 1, the longer oflo an event occurred, the larger is 
the number of the year For instancy the year 150 
B c was 100 years 6e/twe 50 b c , but the year a J> 150 
(Anno Domim), or after Christ, was 100 years afl^ 
AD 50, because we count forward Wc also dmae 
tune before and after the birth of Christ into periods 
of 100 years, or centunes 'Thus the yeara between 
the birth of Christ and ad 100 are in the first cen- 
tury from AD 100 to 200 are in the 2d century, and 
so on The years between 1900 and 2000 are m the 
20th century In reckoning time before the birth of 
Christ we count the centunes hack from that event 
Modem PfOposaU for Calendar peform 
Because the Gregonan calendar has uaeven iBonths 
many groups have advocated reform The gieat- 
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CALENDAR AND UOW TO USE IT 
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est benefit ufith the least change seems to be offered 
bj' the World Calendar. This calendar proposes to 
keep the 12-month j’ear, but to change the number of 
daj-s in certain months so that the four quarters of the 
year are equal Each quarter would begin on a Sunday 
and end on a Saturday, and most of the time-honored 
holidays would come convenientlj' at the beginning or 
end of the week. 

A 13-month calendar was long favored by many. It, 
honever, could not be dirdded into equal quarters, 
and its adoption would involve so many changes that 
popular acceptance would be slow. 

The Popular jUmanacs 

A few generations ago, almost the only literature in 
countless families were almanacs. They contained 
calendars, lists of festivals, proverbs, bits of knowl- 
edge, homely remedies, and common superstitions. 
Benjamin Franklin’s Poor Richard’s Almanack, first 
published in 1732, is famous for its wise sayings. The 
United States Naval Observatorj’ publishes a nautical 
almanac, girdng detailed information useful to navi- 
gators. The Almanach dc Gotha, wiitten in French 
and German, with accounts of royal and noble fam- 
ilies, was printed from 1763 to 1945. The almanac 
makers of 16th-centurj' France foretold state events, 
like the death of Henrj' II, but soon were forbidden 
to publish such predictions. Unchecked bold proph- 
ecies and popular errors filled 17th-centurj’ English 
almanacs. Square blocks of wood, metal, or horn, 
with notches representing dajs, used in earlier times 
and called clog almanacs, are thought to be of Danish 
origin. The Romans had fasti, or tables, of the 
months, lawful and unlawful days, festivals and the 
like, which only the priests understood before they 
were explained to the people in 304 b.c. 

Calgary, Albebta. Western Canada’s cattle and 
wheat-rancliing center is beautifully situated at the 
junction of the Bow' and Elbow rivers. Rolling prairie 
and low hills surround it. In the distance loom the 
snowy peaks of the Rockj’’ Mountains. 

Calgary is the shipping and distributing point for 
an immense cattle-raising and wheat-growing district, 
and the chief supply station for the coal mines of the 
eastern Rockies. It is also an important railway 
center, since it lies near the entrance to two p.asscs 
through the Rockies. The Turner Valley oil field is 
40 miles distant, and there are many refineries in 
the city. Stockyards, meat-pacldng plants, flour mills, 
grain elevators, a large nitrogen plant, and a railway 
repair plant are other establishments. Hydroelectric 
power is supplied by the Bow River. Natural gas, 
piped from Turner VaUej', is used for all domestic 
heating, as well as for industrial purposes. 

In 1875 the site of Calgaiy w as selected for a Royal 
Canadian hlounted Police fort. Growth began with 
the coming of the Canadian Pacific Railway in 1883, 
and the city was incorporated in 1893. It has a sub- 
stantial appearance not often found in the f'boom” 
towns of the West. This is because the early buildings 
were constructed largelj' of gray sandstone which was 
quarried in the neighborhood. On St. George’s Island 


in the Bow River is a 45-acre wooded park. In Victoria 
Park is held the Calgary Stampede, a rodeo which 
every July re-creates the romance of the old wild 
west. The Reader Rock Garden and the Inglewood 
Game-Bird Sanctuary are other points of interest. 
In Calgarj- are the Institute of Technologj' and Art 
and a branch of the Faculty of Education of the Uni- 
versitj'of Alberta. Population (1951 census), 129,060. 
Calhoun, John Caldwell (1782-1850). Bom in 
the same year as Daniel Webster and djdng tuo 
years before that great statesman, Calhoun stood at 
the opposite pole of politics from Webster — the de- 
fender of the ^uth, as Webster was of the North. He 
was successively member of Congress at the time of 

the War of 1812, sec- 
retary of war under 
President Monroe, 
vice-president with 
John Quincy Adams 
and with Andrew 
Jackson, secretar}' 
of state under Pres- 
ident T3'ler, and for 
manj’ j'ears senator 
from South Carolina. 

Calhoun was a son 
of the South Carolina 
hills. Bom of Scottish 
parents on a frontier 
farm near Abbe\nlle, he was left fatherless when very 
j’oung and received little early education. It is said 
that he seldom laughed and had no sense of humor. 
In 1800 he entered the Junior class at Yale College. 
He was graduated two years later with highest hon- 
ors. After a brief term in his state legislature, he 
was elected in 1811 to Congress. 

Here, with j’Oung Henrj' Claj', he became a leader 
of the “War Hawks,’’ who were urging war with Eng- 
land. When their combined eloquence finallj' brought 
war in 1812, Calhoun advocated vigorous measures. 
When the war was over he continued to urge the use of 
odde national powers. He also favored a protective 
tariff, a national bank, and a strong armj' and na'vy. 

But during the next 12 j’ears a change took place in 
Calhoun’s ■\'iews. The ardent nationalist became the 
no less ardent champion of States’ Rights. In 1828 
the cotton-growing states of the South, especially 
South Carolina, were furious at what they bitterly 
called the “tariff of abominations,” a tariff which 
thej' claimed le^-ied tribute on the South for the 
benefit of manufacturing New England. Calhoun 
wrote a paper called the ‘South Carolina Exposition’, 
in which he urged that the protective tariff of 1828 
was unconstitutional. He argued also that any state 
had the constitutional right to refuse obedience to 
the law and to declare it null and void within its 
limits. When South Carolina tried to put his idea of 
nullification into practise late in 1832, Calhoun, 
who vas -vice-president at the time, resigned to enter 
the Senate and lead the fight against the President’s 
policies. The stem and resolute attitude of Jackson, 



JOHN C. CALHOUN 
Champion of States* Rights 


combined ^th a compromi«e tarifl put forth by Hemy 
Clay prevented an armed clash Calhoun and Jack 
son became bitter enemies 
It was impossible to espou«e the cause of the South 
and not uphold the institution of slaiTry Accord 
ingly as the j’cars parsed bj Calhoun from merely 
tolerating slavery became its strongest defender 
In order to extend slaie tcmtoiy Calhoun when 
secretary of state under T>ler negotiated a treaty for 
the annexation of Texas although he greatly deplored 
the war mth Mexico which lollowed 
To the end of hia life Calhoun was untiring in 
defense of his beloved ‘'outh In the delate eai the 
Compromise of 18o0 he made his List pubbe appear 
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ance He tvas bo ill that he had to be earned mto 
the Senate Chamber and so weak that bis speech had 
to be read by a colleague TV ithm less than a month 
he passed away Almost his last words were the 
South— the poor South God knows what will become 
of her now Daniel T\ ebster one of his chief pohtical 
opponents durmg the 40 >eara of his public life said 
of him what no historian w ould deny He was a man 
of undoubted genius and commanding talent He bad 
that indispensable basu of high character— unspotted 
mtegnty and unimpeachable honor Hut hia great 
abil ties were used to boLiter up an institution which 
was both morally and pol tically wrong — the m^titu 
tion of human <lav ery 


The RICHES of the GOLDEN STATE 



C ALIFORNIA The Story of the Golden State be- 
gan as a romance and dramatic episodes have 
marked its development ever since A Spanish wnter 
oftStb- entury adventure tales Ordonez de Montalvo 
described a tabled island called Califom a in a book 
entitled The Deeds of Esplandian published In 1510 
He desenbed the fabled California as an island full of 
pearls and gold lymg to the r ght of the Indies close 
to the terrestrial paradise TVhen Cortez or some 
other Spanish explorer discovered the land he may 
have named it Califorma bebeving it to be the island 
desenbed earlier by Montalvo 

Others beheve the state is named from caiienlefonio 
( “hot furnace ) referring to the deserts m lower 
California But it cannot be denied that the lore of 
California wealth has dominated the history of the 
state since its dicovery Pearls and gold were the 
lodestones that sent the Spaniards m search of Cali 


forma m 15i3 and the discovery of gold near San 
Francisco about 300 yeare later drew the first mass 
umnigiattoa of Americana 

Smcellenthegoldofeunshine oranges and poppies 
and the nch opportunities in agriculture and industry 
have attracted ever greater streams of people to the 
state Among them are tourists businessmen and 
retired persons who firmly believe that this is mdeed 
the terrestial paradise 

Contrasting Aspects of CaUfornla 

California « the second largest state in the Union 
and it IS as varied aa it is vast It has lush fruit 
groves forests with the world s tallest trees and some 
of the gnmraest desetts Teroperatures range from 
searu^ heat ciatchmg that of the Sahara to perpetual 
Arette cbiU on mountam tops Bainfall vanes from 
a drenching 100 inches a year to almost none In 
mai^ localities nveis start bravely, then creep 
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This relief map shows Califoriiia as it would^ look U we were fiytn^ high abore San Diego, where the first Spanish settlement was 
made. "We would see its two great mountain ranges with the Great Valley between, drained by the Sacramento and San Joaquin 
rirers. We would see San Francisco Bay and the Golden Gate, the only break through the Coast Ranges into the interior; Mount 
Whitnej', the highest point in the United States, and Death Valley, the lowest point. We would see l^s Angeles and the great 
harbor it shares with Long Beach; and in the southeast, the bleak Mohare Desert. The Imperial Valley, once equally arid, now a 
fabulously rich fruit and vegetable garden, is irrigated by the waters of the Colorado ^ver. 

stealthily beneath gravel beds, to appear occasionally than 14,000 feet high, \'ying with Mount IVhitnej’. 
on the surface and finally lose themselves in the salt On the n-est, the lorv Coast Ranges slope down to the 
flats. Less than 100 miles from Mount IMiitney, Pacific Ocean. These are parallel ridges, 2,000 to 
the highest point m the United States proper (14,495 4,000 feet high, which trend from northwest to south- 

feet), is Death Valley, the lowest point m the countrj- east. Betn-een them lies many a valley open to the 
(2S2 feet below sea level). sea at its northwest end, but mountain-locked at the 

Up and down the middle of the state runs the Great other. The only break into the interior is the Golden 
Valley with its endless pattern of factorj--like ranches, Gate and San Francisco Baj-, through which the 
where ron-s of lettuce may e.vtend with machine pre- rivers of the Great Valley empty their waters, 
cision for miles. Elsewhere are lovelj' little gemlike The Great Central Valley 

basins, mountain-girdled and ablaze with blossoming In its vast cradle between the Coast Ranges and 
orchards and acres of flowers. In the north lava beds the Sierra Nevada this Great Valley (or Central 
lie flung in wild disorder, black m^es of rope-like Vallej' as it is also known) forms a flat, elliptical 
rock, jagged, pocked, treacberous, in surly rebellion trough, 450 miles long and averaging 50 miles in 
against the beauty of the white volcanic cones tow- n’idth. In terms of eastern mileage it extends as far 
ering in the distance. And all the western coast is as from Chicago to ^lemphis, Tennessee. Its origin 
white with the surf of the blue Pacific. is linked with the moimtains enclosing it. It is a 

Most of the eastern boundary is a spectacular great fold in the earth’s crust, which sank as the 
moimtain range, the Sierra Nevada, 400 miles long, mountains rose. Sand, gravel, and silt, carried down 
and 50 to 80 miles wide (see Sierra Nevada). Many from the mountains by streams, filled in the bottom 
of the peaks along the jagged, snowy crest are more of the trough to a great depth, making the valley 

Continued on page S7 









California Fact Summary 


CAKFORNIA (CaliF )- May have beui 
named by Cofte* from a 16lh 
fentury Spanish novel The Deed ot 
Espland an by Montalvo « tron 
valtento jorno ( hot furnace ) refer 
ring to deserts in Lower California 
N ckname Golden State from gold 
found there aUo Grape State 
SeoTi ^Ilnerva with the Golden Gate a bear and a 
ship in fuU sail in foreground Sierra Nevada in bark 
ground motto written above Ibis scene 
Motto Fureka (Greek for I Have Found It ) 

Flog For description and illustrat on ttt Flags 
Flowerj Golden poppy Bird) California valley quail Tr» 
Califomu redwood Song I Love You California — 
words F B Silverwood music A F Frankenstein 

THE GOVERNMENT 

Capital: Sacramento (since 1851) 

Reprasenlotion In Congress Senate 2 
House of Representative!' 30 Elec- 
toral votes 32 

State Legislature! Senators 40 term 4 
yrs Assemblymen 80 term 2 yrs 
Regular session meets l«t Monday 
after Jan 1 in odd years limited to 
120 calendar days Budget session 1st Monday after 
March 1 in oven years I mited to 30 calendar dots 
Constilut on Adopted 1872 Proposed ameadfiMMil may 
bo (a) passed by two*lhirds majority of legislature orby 
initiative action of the people and (b> ratidcd by a 
majonty voting on amendment at a popular clectinn 
Governor Term 4 yean ^tay succeed himself 
Other Eaeeullve OfBcers Lieut gov sec of state ally 
gen , treaa controller all elecW terms 4 yrs 
iud Clary Supreme court— 7 justices elected at large 
term 12 years District courts of appeal— 4 distncts 
divided into 7 d visions with 3 judges each judges 
elected term 12 years Superior courts— 1 lo each 
county judges elected term 6 years Judicial coun 
rjJ JitfJudcs gh ef }Vstieg sjjd JD judges appamled by 
him duties to spMd up court s business 
County 68 count ea each governed by a board of super 
visors— usually 5 members elected term 4 years 
Mun e pal Mayor and council moat common some have 
commissioners directors city managers or trustees 
Vot ng Quolifleot on* Age 21 residence in state 1 year 
in county POdats in precinct Sldajs luterscylevt 
Voter mUflt be of sound mind a ciUsen and regolcred 



TRANSPORTATION AND COMMUNICATION 

TroBsportallon Railroads 7 5(X) miles First railroad 
Sacramento lo Folsom 1856 Rural roads 97 700 
miles Airports SlO 

Commun cat on Periodicals 395 Newspapers 748 
First newspaper Californian Monterey 1846 R^x* 
stations (AM and FM) 185 first station KQL Los 
Angeles licensed Oct 13 1921 Tclevinon <tatoiis 
19 first station KTLA Los Angeles began operation 
Jan 22 1947 Telephones 4C53000 Postofficcs I 439 




THE PEOPLE AND THEfR LAND 
Population (1950 census) 10 586 223 (rank ahiong 48 
sLatea— 2d) urban 80 7% rural 19 3% Density 
67 5 persons per square m le(rank— 19lh state) 

Exioni Area 158 603 square miles mclu hng 1 053 
square nuka of water surface (2d state in size) 
Devnlloni (also highest in U S ) Mount Whit- 

ney 14 496 feet lowest (also lowest dry land m U S ) 
in Death Valiev 282 feet below w a level 
Tenperorure (T^) Average — annual 50° winter 4f° 
spiring 57° summer 74° fall fl lowest recorded 
—45 (Boca Nevada County Jan 20 1937) highest 
recorded 134* (Greenland Ranch Inyo County 
Juir 10 1913) 

Pfsclpiiatlon Average (inches) — annual 21 winter 12 
spring 5 summer teas than 1 fall 4 \ancs from 
about too in northwest to about 2 m so ithenst 
Naturol feohirei Mountains and valleys Great Central 
A alley cradled by Coast ranges and Sierra N evada Te- 
I achapi Mts connecting with Coast ranges in south 
separate northern and southern California ‘•an Ber 
n^ino Mu Death Valiev Salton Sea and Imperial 
\ alley in south Such natural harbors as ^an Franc hco 
B ay Principal nvers Sacramento San Joaquin 
Land Ort Cropland I0''c nonforestid pasture 31% 
forest, 45%,oll»r (roads park* game refuges, w'aste 
land cities etc ) 14% 


caors SAsmte fokst othes 



Natural Ratourcst dyricidlurai— diverse cl mate varied 
surface and soil /ndusiruf— petroleum and natural 
gar hydroelectric power forests and fisheries Ton 
mcrcMl— natural jtorls tourist attractions 

occupation; and pRODua$ 

Who! the Faopis Do to Eom a Living 
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What the People Produce 

A. Manufactured Goods (Rank among states— Clh) 
Value added by manufaeturo* (1052), 56,960,932,000 


Leading Industries in 1947 
(with Principal Products) 

Value Added 
by 

Manufacture 

Rank 

among 

States 

Food and Kindhed Products 
Canning, prescrHng, and freezing; 
beverages; bakery products 

8851,836,000 

3 

! 

Transportation Eqoip.ment .... 
Aircraft; motor vehicles and parts; 
shipbuilding and repairing 

553,718,000 

2 

Fabricated Metal Products. . . . 
Structural metal products; heat- 
ing and plumbing equipment 

291,323,000 

6 

Machineuy (except Electrical) . 
General industrial machinery ; 
construction and mining machinery 

284,785,000 

11 

Chemicals and Allied Products . 
Paints; vegetable and animal oils 

280,195,000 

7 


*For eTplanation ot value added by manufacture , are Census *. 



B. Farm Products (Rank among states — 1st) 
Total cash income (1952), 82,728,701,000 


Products 

Amount Produced 
(lO-Yoar Average) 

Rank 

within 

State* 

Rank 

among 

Stalest 

Truck crops 

3,188,000 tons 

1 

1 

Milk 

2,700,000,000 qts. 

2 

5 

Cattle 

603,279,000 lbs. 

3 

10 

Grapes 

2,008,000 tons 

4 

1 

Oranges 

48,190,000 boxes 

5 

1 

Hay 

5,704,000 tons 

0 

4 

Eggs 

190,000,000 doz. 

7 

8 

Cotton lint. . . . 

584,000 bales 

8 

7 

Potatoes. . . 

34,039,000 bu. 

9 

3 


•Rank in dollar value tRank in units produced 



C. Fish (Rank among states — 1st) 

(Marine waters and coastal rivers, 1950), catch, 
1,338,299,000 lbs.; value, 881,605,000 

D. Minerals (Fuels, hletals, and Stone) 

Annual value (1951), 81,209,428,000 

Rank among states — 3d 


Minerals (1951) 

Amount Produced 

Value 


354,561,000 bbls. 
506,751,000,000 cu. ft. 

29.533.000 bbls. 

28.950.000 bbls. 

46.928.000 tons 

8797,700.000 

82.745.000 

81.451.000 

77.754.000 

41.280.000 


Natural-gas liquids . 

Sand and gravel . . 


E. Lumber (Rank among states — 3d) 


2,635,000,000 board feet (5-year average) 
F. Trade 


Trade (1948) 

Sales 

Rank among States 


813,502,920,000 

11,019,804,000 

1,336,155,000 

3 


2 

Service ! 

2 


NATIONAL PARKS* 

Kings Canyon — 453,005 acres; two great canyons cut 
by Kings River; lakes; General Grant Tree (54). 

Lassen Volcanic — 103,809 acres; lava fields, hot springs, 
boiling lakes in area dominated by Lassen Peak 
(10,453 ft.), which last erupted 1914-21 (20). 

Sequoia — 385,178 acres; vast preserve of giant sequoias 
including General Sherman Tree, 272.4 ft. high; 
Mount Whitney, highest point in continental U.S.,is 
within park; magnificent views from Moro Rock (GO). 

yo<.cmito — 757,017 acres including glacier-carved Yosem- 
ite Valley; 3 great waterfalls; groves of sequoias (40). 

STATE PARKS AND STATE MONUMENTS*! 

Anza Desert — in colorful desert of San Diego, Imperial 
cos.; Borrego Palm Canyon; manj' wild flowers (82). 

Armstrong Redwoods — forest theater seats 3,000 (34). 

Big Basin Redwoods — California’s first state park, estab- 
lished 1002; redwoods up to 14-foot diameter (51). 

Calaveras Big Trees — giant sequoias and pine forests; 
winter, summer sports; near Angels Camp (40). 

Castle Crags — Sacramento River flows through park; 
mineral springs; trout fishing; near Dunsmuir (12). 

Columbia Historic — wcll-prescrv'cd buildings of “ghost 
town” of Mother Lode, rich gold vein; near Sonora (44). 

Cuyamaca Rancho — in San Diego County; beautiful 
forests and peaks of Cuyamaca Range (84). 

D. L. Bliss — at Rubicon Point on Lake Tahoe; forested 
mountain area provides recreational facilities (33). 

Del N’ortc Coast Redwoods — virgin forest and memorial 
groves; rhododendrons bloom in May and June (3). 

Donner Memorial — honors Donner party caught in deep 
■snows near Truckee in 1846; Pioneer Monument (26). 

Frdmont Peak— near San Juan Bautista; named for 
John C. Frdmont; sweeping view from crest (56). 

Gold Discovery Site — here James Marshall discovered 
gold at Sutter’s sawmill, Jan. 24, 1848, bringing on 
rush of 1849; Marshall Monument Park includes his 
statue and restored cabin; both parks at Coloma (32). 

Humboldt Redwoods — famous for "Founders’ Tree,” 
the world’s tallest tree, 364 feet high (15). 

LaPurisiraa Mission — state’s largest restored mission, 
includes 3 buildings; near Lompoc (65). 

Mc-^rthur-Burney Falls Memorial — Burney Creek forms 
125-foot falls; near Burney (13). 

MountDiablo — good view from crest; nr. Danville (43). 

Mount San Jacinto — wilderness near Idyllwild (76). 

Mount Tamalpais — hiking trails through forest; large 
mountain theater where annual play is presented (42). 

Old Custom House — early 19th-century adobe structure; 
now houses museum of historic relics; hlonterey (57). 

Palomar Mountain — forested mountain park, next to site 
of world’s largest reflector telescope (80). 

Patrick’s Point — a reserve of wild flowers; agate beach 
and spectacular rocky seacoast; near Trinidad (10). 

Pfeiffer Big Sur — on Big Sur River; s. of Monterey (59). 

Point Lobos Reserve — rugged seacoast area featuring 
rare Monterey cypress; seals; near Carmel (57). 

Prairie Creek Redwoods — mixed forest near Orick (6). 

Shasta — near Redding; gold rush “ghost town” includes 
courthouse, jail, general store (18). 

Sonoma Mission — Mission San Francisco de Solano 
founded in 1823; most northerly of missions (39). 

Vallejo Home — built 1851 by Gen. Mariano G. Vallejo, 
comman dant of n. Calif.; at Sonoma (39). 

•Numbers in parenlbeBcs are Ve>ed to map* 

fTbere are 127 state parks, historical monuments, arboretums, and 
museums; 28 are given. 
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t>lACES OF INTEREST* 

Cabrilio National Monument — Point Loma from here 
Juan Cabnllo first sighted what is now Cnl (ornia (83) 
Channel Islands National Monument — unusual plant and 
animal life sea 1 on rookery elephant fossils (75) 
Coronado — popular beach resort near San Diego (86) 
Death Valley National Monument — hot barren desert 
lowest point in U S {see Death Valley) (62) 

Devils Postpile Nat onal Monument — rock columns (49) 
Dolores Mussion — founded m 1776 the oldest building 
ID San Trane seo (48) 



Feather River Canyon— magnificent deep gorge of North 
ForkofnvM midway between (17) and (28) 

Folsom Dam— in Central Valley Project east of (31) 
Forest Lawn Memorial Park — cemetery at Glendale in 
dudes rept cas of Michelangelo a statues (72) 
Rolijrsiood— section of Los Angeles know n as movie capi 
tal IloUywooii Bowl Gnftth Observatory (72) 
Joshua Tree Sational Monument — desert area preserves 
nearly eUmet Joshua trees desert flowers (74) 

La JotU — popular resort on rocky seacoast Senpps In 
sUtutioo of Oceanography famous marine maseum (83) 
Lake Tahoe — popular winter and summer resort (^) 
lava Beds Nat onal Monument — caves and chasms (4) 
Long Beach— popular ocean resort (ie« Long Beach) (72) 
Los Angdca — such places of interest as the Plaza Cmc 
Center movie studios (see Los Angeles) (72) 

Luther Burbank House and Gardens— Santa Rosa (35) 
hlillerton lake Nat onal Recreation Area — Fruint Dam 
forms lake near Fresno southwest of (40) 
htobave Desert — salt flats dry lake beds (671 
Monterey — Royal Presidio Chapel rebuilt 1"J5 (5i) 
htount Palocnar Observatory — houses 200-inch reflecting 
telescope near Paloraar hlountain ^tate Park (79) 
Mount bhastt— snow capped peak 11 162 feet high (8) 
Mount TVbitnev— h ^est mounts n m United btstes 
proper 14 49ofeet in Sequoia National Park (61) 

Mu r Roods Nat onsd Monument— vtrpn stand of red 
woods north of San Francisco (41) 

Oakland busy port on San Prancisco Bay tidal Lake 
Nfemit Skyline Dn\e M IbCollegefieeOakland) (47) 
Palm Springs— desert health and winter resort nearby 
20-mi1e Palm Canyon 
hu thousands of old na* 
t ve palms (78) 
Pasadena— Rose Bowl s te 
of annual New Years 
Day football game 
Mount Wilson Observa 
tory (ace Pasadena) (72) 
Pinnacles National Monu 
ment— Bpirelike cocks nse 
5(X) to I 200 feet (58) 


E X I C O 
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Russian River Area — redwoods, sandy beacijes in w. So- 
noma Co. ; Armstrong Redwoods State Park in area (29). 
Sacramento— Capitol Park and the Capitol; restored Sut- 
ter’s Fort, site of 1st settlement [see Sacramento) (31), 
San Carlos Mission— Carmel; founded in If lO, rebuilt in 
ISSO’s; original paintings and statuary preserved (55), 
San Diego — such places of interest as Balboa Park and 
“Old Town” [see San Diego) (S3). 

San Fernando Mission — founded in 1797, restored con- 
vent has 19 semicircular arches along main side (70), 
San Francisco — such places as Golden Gate Bridge, Fish- 
erman’s Wharf, Chinatown [sec San Francisco) (48). 
San Gabriel Mission — now a parish church near Los .An- 
geles; highlj- decorative main altar (72). 

San Juan Capistrano Mission — famous for swallows which 
return each March; founded in 1776, damaged in 
earthquakes of 1812, 1918; now restored (77). 

San Luis Rey Mission — Oceanside; fine architeeture, 
composite of Spanish-Moorish and Mexican styles (81). 
Santa Barbara — well-preserved Spanish Mission with 
museum; white stucco Count}’ Courthouse (68). 

Santa Catalina Island — ^luxurious island resort; trips in 
glass-bottom boat; tours over Starlight Drive (78). 
Shasta Dam — second highest dam in world, 602 ft., forms 
46 sq. mi. reservoir; in Central Valley Project (17). 
Stanford University — Herbert Hoover House and Hoover 
Library, both on the campus (48). 

NAHONAL FORESTS* 

Angeles — 691,052 acres; hdqrs., Los Angeles (69). 
Cleveland — 567,103 acres; hdqrs., San Diego (85). 
Eldorado — 885,847 acres in state: total, 886,247 acres in 
California and Nevada; hdqrs., Placcix'ille (27). 

Inyo — 1,781,669 acres in state; total, 1,844,017 acres in 
California and Nevada; hdqrs.. Bishop (50). 

Klamath — 1,472,805 acres in state; total 1,497,257 acres 
in California and Oregon; hdqrs., Yreka (7). 

Lassen — 1,381,737 acres; hdqrs., Susanville (21). 

Los Padres — 2,007,025 acres; hdqrs., Santa Barbara (66). 
Mendocino — 1,082,634 acres; hdqrs., Willows (25). 
Modoc — 1,958,589 acres; hdqrs., Alturas (5), 

Plumas — 1,414,039 acres; hdqrs., Quincy (22). 

Rogue River — 56,206 acres in state; total, 1,203,630 acres 
in Calif, and Ore.; hdqrs., Medford, Ore. (2). 

San Bernardino — 812,633 acres; hdqrs., San Bernardino 
(71). 

Sequoia — 1,182,589 acres; hdqrs., Porterville (64). 

Sh^ta — 2,133,907 acres; hdqrs., Alount Shasta (9). 
Sierra — 1,459,332 acres; hdqrs., North Fork (53). 
Siskiyou-^8,729 acres in state; total, 1,389,169 acres 
in Calif, and Ore. ; hdqrs.. Grants Pass, Ore. (1). 

Six Rivers — 1,086,785 acres; hdqrs.. Eureka (11). 
Stanislaus — 1,100,709 acres; hdqrs., Sonora (45). 

Tahoe — 1,190,264 acres, hdqrs., Nevada City (23). 
Toi}’abe-^95,783 acres in state; total, 3,567,563 in Calif. 

and Nev.; hdqrs., Reno, Nev. (38). 

Trinity — 1,202,675 acres; hdqrs., Weaverville (16). 

STATE FORESTS* 

Boggs Mountain (Lake County) — 3,433 acres (30). 

Ellen Pickett (Trinity County) — ^160 acres (14). 

Jackson (Mendocino County) — 52,041 acres (24). 

Las Pasados (Napa County) — 796 acres (36). 

Latour (Shasta County) — 9,013 acres (19). 

Loghry (Santa Clara, Santa Cruz Co3.)-^S acres (52). 
Altn. Home Tract (Tulare County) — 4,562 acres (63). 
Mount Zion (Amador County) — 164 acres (37). 

• N umbera in parenthese® are kej*ed to map. 


EDUCATION 

Public Schools: Elemenfarj', 3,758; sec- 
ondary, 793. Compulsoiy school age, 

8 through 16. State Board of Educa- 
tion consists of 10 members appoint- 
ed by the governor for 4-year terms. 

Supt. of public instruction elected 
for 4-year term, acts as e.xecutive 
officer of state board. The 5 mem- 
bers of most county boards of education appointed by 
county boards of supervisors. Most county supts. 
elected for 4-year terms. City or district boanls either 
elected or appointed by county supt. or city council. 
City or district supts. elected by their boards. 

Privole ond Parochial Schools: 516. 

Colleges and Universities: Colleges, 38; junior colleges, 
52. State-supported schools include the University of 
California at Berkeley with 7 campuses elsewhere in 
the state; California State Polytechnic College, San 
Luis Obispo; 9 state colleges— Chico, Fresno, Hum- 
boldt, Los Angeles, Sacramento, San Diego, San Fran- 
cisco, San JosI, and Long Beach; California Afaritimc 
.Academy, Vallejo. 

Stole Schools for the Hondicopped: California School 
for the Blind and California School for the Deaf, 
Berkeley; 2 Schools for Cerebral-Palsied Children, 
Redwood City and Altadena; State School for the 
Deaf, Riverside. 

Libraries: City and town libraries, 157; count}’ libra- 
ries, 51, of which 7 contract for service with city or 
other county libraries. State librar}' responsible for 
assistance in developing librar}’ service. Work headed 
by state librarian. Noted special libraries: Henr}’ E. 
Huntington Librar}’ and Art Galler}’, San Marino; 
Sutro Librar}’, San Francisco. 

Outstanding Museums: California Palace of the Legion 
of Honor, M. H. de Young Memorial Museum, San 
Francisco Museum of Art, all in San Francisco; Santa 
Barbara Museum of Art; Santa Barbara Museum of 
Natural History; E. B. Crocker .Art Gallery, Sacra- 
mento; H. E. Huntington Libraiy and Art Galleiy, 
San Marino; Los Angeles County Aluseom, Southwest 
Museum, Los Angeles; Alills College Art Gallei}’, 
Oakland; Fine Arts GaJler}’ of San Diego. 

CORRECTIONAL AND PENAL INSTITUTIONS 

Under administration of California Y'outh .Authority: 
Ben Lomond Forestry Camp, Santa Cruz; Coarsego'ld 
Forestr}’ Camp, Coarsegold; Frieot Ranch School for 
Boys, San Andreas; Los Guilucos School for Girls; 
Santa Rosa; Fred C. Nelles School for Bo}’s, BTiit- 
tier; Paso Robles School for Bo}’s, Paso Robles; Pine 
Grove Forestry Camp, Pine Grove; Preston School 
of Industry, Waterman; Ventura School for Girls, 
Ventura; Northern Reception Center <fc Clinic, Per- 
kins; Southern Reception Center & Clinic, Norwalk. 
California State Prison, San Quentin and Soledad; 
California State Prison at Folsom, Represa; Cali- 
fornia Inst, for Men, Chino; California Inst, for 
Women, Corona; Deuel T’ocational Inst., Tracy; Cali- 
fornia Medical Facility, Terminal Island, San Pedro. 

LARGEST CITIES (1950 census) 

los Angeles (1,970,358) : man-made harbor; shipbuilding, 
fishing, petroleum, moi-ing-picture industries; makes 
tires, aircraft, women’s clotlfing; tourist trade. 

Son Francisco (775,357): shipping; meat packing, food 
canning, oil refining, shipbuilding, steel, chemicals. 
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Oakland (3S4 575) on San Francisco Bay manufaciores 
food products automobiles and parts chcmveaJa 
Son Wego ^33-1 3S7) land locked harbor CT S Kavya 
roam Pacific coast base larRcst industry — aircraft 
long Beoeh (2S0 767) Pacific port and resort one of 
nation 8 chief petroleum proiiuccrs thipbuilding 
Saciamenfo (f3r57ZI Mato capital fruit and vegetable 
canning railroad shops McClellan Air Force Base 
Berkeley (H3 805) baycity mam campus of U ofCab 
fornia phArmaceutical products ink soap engines 
Posadeno (104 577) residential report city piwe Bowl 
Rithtnond (90 5 45) poit cn\ tefining automobiles 
Olendole (05 *02} airtcrminal aircraft motion pictures 
Sob Jose (Oo 2S0) fruit shij ping and canning center 
Fresno (01 irdt fruit proc wing wine farm equipment 
Burbonk (78 5*7) air terminal a rrrsft motion picture-* 
Santa Monica (71 595) residential beach rr«ott aircraft 
Stockton { 0 853) riser port canning 


THE PEOPLE BUILD THEIR STATE 

1 542 — Juan Rodrigues Cahnllo and his 
pilot Barlolom^ Ferrelo enter 
«hat w now ^an Diego Bay 
Thej explore California coast in 
aeareh of aea passage to Allan 
tic claim eoastUnds for Spam 
1579— Sir Franew Drake m the Ocfdeti 
/find visits bay 30 miles north of 
present San Francisco bay named (or turn claiins 
lurroundingarealorCngUsd nam>titNewA)bioa 
tS>4— Franeisco Cali explores Cal (omia coast 
U02— SehasUdn Vucalno recharis coast names many 
pfacee 5ret mass celebrated in Califorma 
1697— Charlee 11 of Spam grants Jesuits warrant to ea. 

tablish missions m California 
1701— Father Eusebio Kmo crosses Colorado River near 
Yuma and works woih ladiaas of Upper California. 
1767— ^arlra III orders Jeeuiu out of California and 
aseigas luismonary work there to Franrt*cans 

1769 — Father Junipero Serra head of Fraaciscnn mis. 
Bionaries and Don Caspar dc Ponoli establish 
first Spanish mission at San Diego de AWnU July 
16 first of 21 missions ret up by J823 PortoUaod 
party sight San Francisco Bay on expJoralloo tnp 

1770 — First vineyarda set out First orange trees planted 
with first orange grove at San Gabriel hlissioo 
1801 and first commercial grove 1841 

177J — Indwns attack and burn San Diego Mission 
(776 — Juan Bautista de Ania twinga first settVexs acmes 
Sierra Ne\ ads to establish San Francisco Prestdio. 
March 28 

1777— San Josd de Guadalupe California s first pueblo 
founded 

1781 — Ind ans destroy mission at Yuma (now m Ansona) 
(794_F,rst U S ship the Ouer docks at Monterey, be- 
ginning heavy U S Cabfomia trade despite Span 
ish law forbidding it 

1812 — Ruisians build Fort Roauja (Ross) north of San 
Francisco lo 1841 they eeU it to John Sutter 
1 B2t — Mexico wins its independence from Spam 
1822— CahforuiaDS at Monterey declare their indepen 
deuce from Spam Apnl 9 set up legislature 
November 9 

1825— Mexico claims California as a territory 
1831 — Californians revolt against harsh Mexican gover 
nor Manuel \ ictoria forcing his remox al 
1833— Mexico begins to secularise nussions 



l•3d“CallfonJlaM revolt forming free state but return 
to Mexican rule when concessions are granted, 
1*39 — Capt John Sutter founds present Saeramenlo. 
1B4I— John Bidwell and John Bartleson lead first organ 
tted party©/ If S settlers into California group 
travels overland five months from Missouri 
H*4— JobnC FfFmoot leads m litaxy exped tioo to Cab 
forma makes second vis t iQ 1845 Mexico orders 
hun to leave but he refuses 

IMA — American settlers rebel against Aferjco seise So- 
noma June 14 raising Bear Flag of short-bved 
California Republic Com John Sloat ehuins 
California for U S US troops land at San 
Pedro July 15 enteruig Los Angeles August 13 
First Amcriean school founded at Mission Santa 
Clara First settlers from around the Horn arrive 
in San Francisco July 3 1 111 fated Donner party 
reaches Truckee in November but only 45 of 81 
memhera survive winter encampment 
IB47 — U 8 forces win battles of San Gabriel and La 
Mesa January 8-9 Mexican general Andreas 
Pico surrenders Cslifornia to General Frfmont 
and the U 8 

1648 — By Treaty of Ouadalupe-Hidalgo February 2 
Mexico formallv cedes Califonua to U S James 
Marshall discovers gold at Sutter $ millraer Janu 
ary 24 dis< every launches gold rush of 1849 

1649— Slate constitution written Californians proeUim 
themselves a state and peUtlon for adimss on to 
UoiOD leads to eight-month dispute particularly 
over antisiavery clatec in Constitution Regular 
steamboat service begins ou Sacramento River 

1639— Californiaadnutted to Union 8eptefflber9 aafree 
slate F^nt free schools founded m San Fran iseo 

1651- ^aDta (Jlara College (oow U of Santa Clara) at 

Santa Clara and California Wesleyan Colkge (now 
Coll^ of the Pacific) at ^tiekton are founded 

1652— Agoxtou narastthy begias vu eyard development 
l6S4-^aeraiiieDlo rhosen atate capita) February 25. 

U S MmtbegmsopcraUcmaatSanFrannsco 
1657— First of B>et Harte s many writings on Cal forma 
published m Golden Era in San Francisco 
1656 — Butterfield stagecoaches bring first overland ma 1 
toslate use southern route through Tucson Aiiz 
1161— TrsusconUnental telegraph Inks California with 
East coast October 24 

1862— Drought forces Mexican cslHemen to sell land 
bod boom revolutionises Cal forma agriculture 
166}-<k)ustructioD of Central Pacific Railroad begins 
umles with Umon PariSi. completing transconti 
uentalline luUtah May 10 1869 
1667— Mark Twain as Cabforma journalist begins bis 
career as humorist when his story The Celebrated 
Jumping Frog of Calaveras County is published 
1866 — U of California created from private school at 
Oakland opens 1S69 moves to Berkeley 1873 

1671 — Aott-Chuese feeling develops into riots 

1672— Opening of irrigation projects leads to dexelop- 
meot of truck gardenmg and similar agriculture 

1873 — Modoc War marks end of conflicts with Indians 
Navel orange from Brazil introduced at Riverside 

1874 — First «! refinery in state built near NewhaU 

1875 — Luther Burbank settles at Santa Rosa beginning 
his revolutionary botanical experiments there and 
later at farm at ^bastopol from 1893 Bank of 
California fails leads to finao lal pan c 

1876 — Soulhern Pacific Railroad completes link between 
San FiKiciaco and Los Angeles September 6 
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California Fact Summary 


1 879— State adopts present constitution increasing pop- 
ular control of government. 

1882— Treaty with China recognizes right of U. S., de- 
manded by Californians, to “limit or suspend” 
immigration of Chinese. 

1883 — Southern Pacific Eailmiy links California with 
Gulf of Mexico and the South. 

1885 — Real-estate boom reaches peak; collapses in 1SS7. 
Santa Fe Railroad completes line to California. 

1890 — State Highway Commission created. Yosemite 
National Park established. 

1891— Herbert Hoover, later 31st president of H- S-, 
enters first class at Leland Stanford Junior Uni- 
versity at Palo -■Hto; after graduation, he works in 
engineering office in San Francisco. 

1893 — First fruit-marketing co-operatives launched. 

1906 — Earthquake and fire devastate San Francisco. 

1907 — Segregation of Japanese in public schools ends. 
“Gentlemen’s agreement” between U. S. and 
Japan limits Japanese immigration. 

1908 — California’s first commercial movie, ‘The Count 
of Monte Cristo', filmed in Los .^goies. First 
film made in HoUjTvood, 1911. 

1911 — Los .-Ingeles Harbor breakwater completed. 

1913 — The 233'mile-long Owens River .-Vqueduct for 
Southern California completed. Webb .\cf bans 
aliens from owning agricultural land; .\licn I..and 
Law supplements act in 1920. 

1915 — Expositions opened at San Francisco and San Diego 
to celebrate completion of Panama Can.al in 1914. 

1916 — Preparedness Day bombing, July 22, at San Fran- 
cisco, marks labor unrest. Thomas Mooney and 
Warren K. Billings convicted of crime, leading to 
long legal battle over case; Mooney pardoned, 
Billings’ sentence commutated, 1939. 

1920— New oil fields boost state’s oil production. 

1930 — Census reveals California’s population increased 
Go per cent in decade, now sixth state in rank. 


1931 — San Francisco-Hctcli Hetchy Valley Aqueduct 
completed. 

1932 — Los .•Ingeles site of X Oh-mpic Games. 

1933 — Extensive migration to California from Dust Bowl 
begins, increasing uncmplo^Tnent in state. 

1935 — San Diego begins celebration of the California- 
Pacific International Exposition. 

1936 — San Francisco-Oakland Bay Bridge completed. 
First commercial transpacific flight links San 
Franci=co by air with Philippines. 

1937 — Golden Gate Bridge completed. 

1939— San Francisco’s Golden Gate International Expo- 
sition opens. 

1941— Colorado Aqueduct sen-ing Los Angeles and 
Southern California completed, largest in world. 

1942 — Japana=e submarine shells coast near Ellwood. 
Japanese along coast evacuated and resettled. 
War industries bring new residents to state. 

1944 — Japanese allowed to return to coa.st.al areas, but 
many choose not to do so. 

1945 — United Nations Ch.arter drawn up at San Francisco. 
1948 — Work begins on Folsom Dam on .American River. 

Centennial of gold rush celebrated at Coloma. 

1950 — Census shows California is 2d mo't populous state; 
population increased 53 per cent in decade. 

1951 — Central Valley Project for irrigation and power 
begins with release of water from Shasta Dam. 
Japanese Peace Conference held in San Francisco. 

1952 — State supreme court rule‘= .Mien I^ind Law of 1920 
unconstitutional, abo invalidates University of 
California’s 1950 non-Communist loyalty oath re- 
quired of teachers and emploxees. California’s 
U. S Senator Richard M. Nixon, bom at Yorba 
Linda (19131, elected vice-president of U. S. 

1953— Pres. Ei'enhower signs bill gi'Ang California 
title to oil within 3 miles of its cotist. Gov. 
Earl Warren, born at Los .Angeles (1891), ap- 
pointed chief justice of U. S. Supreme Court. 


CULTURE AND SCIENCE IN CALIFORNIA 



HoUjwood Bowl IS in a natural amphitheater m Beachwood Can- Rising from the forest are the white domes, towers, and build- 
yon, Hollywood. Here are heard every year the Easter Sunrise ings of the world-famous Mount Wilson Observatory. The two 
Service, “symphonies under the stars," pd operas. The bowl great domes house 100-inch and 60-inch telescopes. The two 
seats 20,000 and has standmg room on the runways for 10,000. towers, ISO feet and 60 feet high, are for ohseirog the sun. 
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CALIFORNIA — Continued 


La Verne 

4,198 

D 10 

Modesto 

17.3S9 

D G 

Lafayette 

10.500 

K2 

Mojave 

2,055 

G S 

Laguna BeachG.CGl 

G 10 

Mokelumno Hill 


Lacunitas 

750 

H 1 


493 

E 5 

Lake xUnlnc 

3 

F 5 

Mono Lake 

20 

F 5 

Lake Arrowhead 667 

H 9 

Monolith 

450 

G S 

Lake City 

94 

E 2 

Monrovia 

20,180 

D 10 

Lake Hughes 

224 

G 9 

Montague 

579 

C 2 

Lakeport 

1,9S3 

C 4 

Alontalvo 

1.200 

r 9 

Lakeside 

1,500 

J n 

lilontara 

400 

n 3 

Lakewood 

31,000 

G 11 

Monte Rio 

750 

B 5 

Lament 

3.571 

G 8 

Montebello 

21,735 

C 10 

Lancaster 

3,591 

G 9 

Alontedto 

4.052 

F 9 

Larkspur 

2.905 

H J 

Monterey 

1G.205 

D 7 

Las Plumas 

55 

D 4 

Monterey Pk. 


Lathrop 

COO 

D C 


20,395 

C 10 

Laton 


F 7 

MontlccUo 


G 5 

Laurel 

G4 

K 4 

Montrose 

S.500 

C 10 

Lawndale 

31.000 

C 11 

Moorpark 

1,14C 

G 9 

Lawndale (Colma) 


Moraga 

325 

K 2 


297 

n 2 

Moreno 

200 

H 10 

Laws 

75 

G G 

Morgan Hill 

I.C27 

L 4 

Laytonville 


B 4 

Morro Bay 

1,650 

D 8 

Le Grand 

1,000 

E C 

Moss Beach 

525 

H 3 

Lebec 

370 

G 9 

Mo*5s Landing 300 

C 7 

Loc Vmuig 

450 

r 0 

Mount Eden 

1,500 

K 2 

Lemoncove 

1,100 

G 7 

Mt. Hamilton 

L 3 

Lemoorc 

2,153 

F 7 

Mt. Hermon 

150 

K 4 

Lennox 

25.000 

C 11 

Mount Owen 


H 8 

Lenwood 

250 

11 9 

Mt. Shasta 

1.900 

C 2 

Lcucadia 

500 

H 10 

Mountain Ctr. 40 

J 10 

Lewiston 

300 

G 3 

Alountain View 


Lik-cly 

200 

E 2 


C.503 

K 3 

Lincoln 

2,410 

B S 

Murphj’s 

050 

E 5 

Linden 

42G 

D 5 

Murray 

150 

E 7 

Lindsay 

u.OGO 

G 7 

Napa 

13,579 

C 5 

Little Lake 

50 

H S 

Napa Jrt, 

224 

J 1 

Llttleriver 

300 

B 4 

Nafl City 

21,199 

J 11 

Live Oak 

1,770 

D 4 

Nafoma 

C5 

c s 

Livermore 

4.3G4 

L 2 

Navarro 

117 

B 4 

livingston 

1,502 

E G 

Noodles 

4.051 

L9 

Llano 

30 

H 9 

NevTida City 

2.505 

D 4 

Locke 

295 

B 9 

New Almadcn 300 

L4 

Lockeford 

l.OOO 

C 9 

Newark 

1.532 

K 3 

Lodi 

13,798 

C 9 

Newberry 

520 

J 9 

Loftus 

200 

C 3 

Newcastle 

SOO 

C 8 

Loleta 

500 

A 3 

, New hall 

2.527 

G 9 

Loma Linda 

4.000 

E 10 

! Newman 

1.S15 

D G 

Loma Mar 

125 

J 3 

Newport Beach 


Lomita 

10.000 

C 11 


12,120 

D 11 

Lomita Park 1.800 

J 2 

Nlca.sio 

133 

H 1 

Lompoc 

5,520 

E9 

Nicolaus 

400 

B S 

Lone Pine 

1.415 

U 7 

i NUand 

700 

K 10 

Lons Beach 250.707 

C 11 

Niles 

1.519 

K 3 

Lonoak 

15 

E 7 

1 Nipinnawasco 

F G 

Lookout 

225 

D 2 

Nlpomo 

1.000 

E 8 

Loomis 

350 

C 8 

' Nipton 

15 

K S 

Los Alamitos 

; LSOO 

D 11 

; Norco 

1.CS4 

E U 

Los Alamos 

SOO 

E Q 

; Nordon 

220 

C \ 

Los Altos 

11.000 

K3 

North Fork 

1.453 

FG 

Los Angeles 



N. Sacramento 


1.070.35S 

C 10 


0,020 

D S 

Los Banos 

3,8GS 

E 0 

N. San Juan 

250 

E 4 

L^ Gatos 

4.907 

K 4 

Norwalk 

C.300 

c n 

LosMolmos 

COO 

D 3 

Novato 

3.490 

ri 1 

L^ Olivos 

500 

E 9 

Nubiebcf 

400 

D 2 

Lost Hills 

300 

F 8 

Oakdale 

4.004 

E G 

Lotus 

150 

c s 1 

Oakhurst 

325 

F 0 

Lower Lake 

275 

C 5 

Oakland 354,575 

J 2 

* '•yalton 

911 

E 4 1 

Oakley 

2.S02 

L 1 

..e 

350 

C 4 1 

Oa.s!s 

25 

G G 

ucerne Valley 933 

J 9 

Ocean Beach 1G,C00 

il 11 

alow 

250 

J9 

Oceano 

1.44G 

E S 

Liynwood 

25,823 

C 11 

Oceanside 

12,SS1 

11 10 

Macdoel 

200 

D 2 

Oildalc 

1G.G15 

F S 

Madeline 

CO 

E 2 

Ojal 

2.519 

F 9 

Madera 

10.497 

E 7 

Olancha 

200 

H 7 

Madison 


D 5 

Olema 


H 1 

Madrone 

720 

L4 

Oleum 

1,200 

J 1 

Magalia 

200 

D 4 

Olinda 

411 

C 3 

Manchester 

500 

B 5 

Ollnda 

150 

D a 

Alanhattan Beach 


Olive 

700 

D 11 


17.330 

B 11 

Olympia 

150 

K 4 

Manteca 

3.804 

D G 

O’Neals 


F 0 

Manton 

100 

D 3 

Ono 

3S 

C 3 

Maricopa 

SOO 

F 8 

Ontario 

22.872 

D 10 

Mariposa 

700 

r 0 

Onyx 

150 

G 8 

AfarkleevUle 

100 

F 5 

Orange 

10.027 

D U 

Martell 

200 

C 9 

Orange Cove 

2.393 

F 7 

Martinez 

S,2GS 

K 1 

Orcutt 

1,001 

E 9 

Marysville 

7.S26 

D 4 

Orick 

000 

A 2 

Alaxwell 

750 

C 4 

Orinda 

5.000 

K2 

Maywood 

13,292 

C 10 

Orland 

2,007 

C 4 

McArthur 

398 

D 2 

Orleaus 

263 

B 2 

McCann 

35 

B 3 

Oro Grande 

550 

H 9 

McCloud 

1.394 

02 

Orosi 

712 

F 7 

McFarland 

2,183 

F S 

Oroville 

S.3S7 

D 4 

McKittrick 

124 

F S 

Oxford 

2S 

B 9 

Meadow Valley 300 

D 4 

Oxnard 

2I.5C7 

F 9 

Mecca 

837 

K 10 

Pacheco 

400 

K 1 

Alendocino 

1,250 

B 4 

Pacific Beach 23, GOO 

H n 

Mendota 

1.516 

E 7 

1 Pacific Grove 


Menlo Park 

13,587 

J 3 


9.C23 

C 7 

Mentone 

3.525 

H 9 

Palcines 

300 

D 7 

Alerced 

15.278 

E 6 

Palermo 

1.200 

D 4 

Alichigan Bar 132 

C S 

Palm City 

3.000 

H 11 

Middletown 

400 

C 5 

Palm Springs 7.6G0 

J 10 

Midland 

700 

L 10 

Palmdale 

3.300 

G 0 

Midway City 1,421 

D 11 

Palo Alto 

25,475 

K 3 

MUford 

55 

E 3 

Palo Verde 

200 

L 10 

MUl Valley 

7,331 

H 2 

Palos Verdes 


MUlbrae 

8,972 

J 2 

Estates 

1.063 

B 11 

Mills 

300 

C 8 

Paradise 

4,420 

D 4 

Millville 

24G 

C 3 

Paramount 

lO.OOG 

C 11 

Milpitas 


L3 

Parker Dam 

550 

L9 

MUton 


E 5 

Parlier 

1.419 

F 7 

Alineral 

125 

D 3 

Pasadena 104.577 

C 10 

Mira Loma 

1.555 

E 10 

Paskenta 

350 

C4 

Mission San Jose 


Paso Robles 

4,835 

E 8 


l.OSO 

L3 

Patterson 

1,343 

D 6 


•No room on map for name. 


Pajmes Creek 35 

Penryn 

500 

Pepperwood 

300 

Perkins 

GOO 

Perris 

1,807 

Pescadcro 

1,000 

Petaluma 

10.315 

Philo 

700 

Pico 

9.000 

Piedmont 

10.132 

Pine Valley 

300 

Pinccrest 

30 

Pinodalo 

2,220 

Plneridgo 

115 

pinole 

1.147 

Piru 

1,500 

Pismo Beach 

1.425 

Ihttsburg 

12.763 

Pittville 

50 

Pixley 

2.000 

Placentia 

1.GS2 

Placcrvillc 

3.749 

Planada 

1.200 

Plaster City 

205 

pleasant Grove 30 

Plea.santon 

2.2 U 

Pbrniouth 

3S2 

Point Arena 

372 

Pt. Reyes Sta. 500 
Pollock Pines 650 

Pomona 

35.405 

Pondosa 

400 

Port Chicago 

3.000 

Port Costn 

5S7 

Port Huenemo 


3.024 

Porterville 

G.901 

Portola 

2.201 

Potrero 

200 

Potter Valley 1.200 

Pozo 

200 

lYinccton 

300 

IToject City 

900 

Puente 

3 000 

Quincy 

1.330 

Raisin 

250 

Ramona 

1.15S 

Rancho Santa Fe 


7.50 

Randsburg 

300 

Ravendale 

38 

Raymond 

200 

Rod Bluff 

4.905 

Red Mountain 250 

Redding 

10.250 

Rediands 

18.429 

Redondo Beach 


25.22 (> 

Redwood City 

25.514 

Redwood n^ntes 



GOO 

Recdley 

4.135 

Hepresa 

3,000 

Re^iua 


Rialto 

3.15G 

Rico 

109 

Richmond 

09.5-15 

RIchvale 

430 

R Idgecrcst 

2.02S 

Rio Dell 

1.862 

Rio Linda 

5.000 

Rio Vista 

1.S31 

Ripley 

500 

Rlpon 

1.550 

Rlverbank 

2.C02 

Rlvcrdalc 

713 

Riverside 

4C.7G4 

Robbins 

150 

Kockaway Beach 


300 

Rocklin 

1.155 

Rockport 

750 

Rodeo 

C.500 

Rohncrville 

1.500 

Rosamond 

700 

Rosemead 

15.230 

Roseville 

8.723 

Ross 

2.179 


Round Mountain 

450 

Ryde 397 

SACRAMENTO 

137.572 
Sage 52 

Samt Helena 24r97 
Salinas 13.917 

Salyer 250 

Samoa GOO 

San Andreas 1.2G3 
San ^\nselmo O.lSS 
San .\rdo 500 

San Benito lio 
San Bernardino 

63. 058 

San Bruno 12,478 
San Carlos 14,371 
San Clemente 2, OOS 
San Diego 334,387 
San Dimas 1,840 
San Temando 

12,992 

San FrancisTO 

775,357 
San Gabriel 20.343 
San Geronimo 300 
San Gregorio 250 
San Jacinto 1.778 
San Joaquin 632 
San Jose 95JiS0 

1361 


D 3 
C 8 
A 3 
B S 
F 11 
J 4 
H 1 
B 4 
C 10 
J 2 
J 11 
r 5 
F 7 
F f> 
J I 
G 9 
E S 
K 1 
D 2 
F 8 
D 11 
C S 
E 6 
K 11 
B 8 
L2 
C S 
B 5 
H 1 
E 5 
D 10 
D 2 
K 1 
J 1 

F 9 
F 7 
E 4 
J U 
n 4 
E S 
C 4 
C 3 
D 10 
E 4 
E 7 
J 10 

n 10 
n 6 

K 3 

r 0 
c 3 
H 8 
C 3 
H 0 

B 11 


San Juan 
Bautista 
San Juan 

Capistrano 1.250 
San Leandro 27,542 
San Lorenzo 10,570 
San Lucas 400 
San Luis Obispo 

14,150 

San Marino 
San Martin 
San Mateo 
San Miguel 
San Pablo 
San Pedro 
San Quentin 
San Rafael 
San Ramon 
San Simeon 
San Ysldro 
, Sanger 
, Sanitarium 
' Santa Ana 
Santa Barbara 

41.013 

Santa Clara 11.702 
Santa Cruz 21 970 
Santa Margarita 

500 

Santa Maria 10.440 


1,031 D 7 


H 10 
J 2 
K2 
E 7 


11.230 

2.200 

41.782 

800 

14.470 

74,000 

13,848 

2^ 

2.3S1 

G.400 

750 

45.533 


E S 
D 10 
L4 
J 3 
E 8 
J 1 
C 11 
H 1 
J I 
K 2 
D S 
J II 
F 7 
C 5 
D ll 

F 9 
K3 
K 4 

E 8 
E 9 


J 3 

K 4 
r 7 
C 8 
A 2 
E 10 
L 0 
J 1 
D 4 
H 8 
A 3 
B S 
L 1 
L 10 
D C 
E 0 
E 7 
E 10 
B b 

Tl 2 
B S 
B 4 
J 1 
B 3 
G 0 
D 10 
B 8 
H 1 

D 3 
B 9 

B 8 
J 10 
C 5 
D 7 
B 3 
A 3 
E 5 
H 1 
KT 
D 7 

E 10 
J 2 
J 3 
11 10 
J 11 
D 10 

C 10 

H 2 
C 10 
H 1 
J 3 
H 10 
E 7 
L 3 


Santa Rosa 
Santa Susana 
I Saratoga 
1 Saticoy 
j Sausaliio 
I Sawyers Bar 
, SchelRillc 
Scotia 
Seabright 
Seal Beach 
Seaside 
Scba-stopol 
Seeley 
Selad Valley 
■ Selby 
I Selma 
Seneca 
1 Sepulveda 
i Sliafrcr 
Shandon 
Sliarp Park 
Sba5ta 
Shell Beach 
Sheridan 
Shlnslo Sprini 
Shively 
Sho«Jhono 
Sierra City 
Sierra Madro 
SicrraWlle 
Signal Hill 
Silverado 
Stmi 
Sites 
Sloat 

Sloughbom^ 
Smartville 
Smith River 
Snelling 
Soda Springs 
Solana Beach 
^lednd 
Solvang 
SomcKbar 
Sonoma 
Sonora 
Soquel 
SouIsbyvillD 
S. BakersUcld 

12,120 

S. Dos Palos 503 
S. Fork 150 

S. Gate 51,116 
S. Pa-sadena 1G.035 
S. San Francisco 

19.351 

Spadra 1,200 

Spreckels 

Spring Ganien ISO 
Sprlngvillo 735 
Stacy 
Standard 
Standish 
Stanford 10 
Stanton 1 

Stauffer 
Stego 

Stewarts Point 
Stinson Beach 
Stirling City 
Stockton 70 

Stonyford 
Stratford 
Strathmore 2 
Suisun City 
Summerland 
Summit City 1 
Sunland S 
Sunnymead SS5 
Sunnyvale 9,829 
Siinol 700 

Sunset Beach 1,500 
Surf 50 

Su.sanville 5,33S 
Sutter 1.200 

Sutter Creek 1,151 
Taft 3,707 


Tahoe City 250 
Tahoe Valley 
Tarzana 10.000 
Taylorsville 250 
Tecopa 150 

TchachapI 1,6S5 
Tehama 314 

Temecula 500 

Temple City 25.000 
Templeton 
Tennant 
Termo 
Terra Bella 
Thermal 
Thornton 
Tiburon 
Tionesta 
Tipton 
Tomalcs 
Topanga 
Torrance 
Tracy 

Tranquillity 
Tres Pinos 
Trigo 
Trinidad 


5SG 
450 
5S 
850 
942 
1,800 
1.100 

1.000 

3.728 
22 241 
*s!4I0 
500 
ISO 


ISS 

Trinity Center 100 
Trona 2,450 

Truckec 1.025 

Tujunga 14.000 


E4 
E5 
B 10 
E3 
JS 
G 8 
C3 

n 10 

C 10 
E8 
C2 
E3 
G 8 
J 10 
B9 
J2 
D 2 
F 7 
C5 
B 10 
C 11 
D 6 
E 7 
D 7 
F7 
A 2 
C 2 
H 8 
E4 
C 10 
F ; 


71.595 

B 10 

Tulelake 

1.02S 

D 2 

11.019 

F 9 

Tuolumne 

1,284 

E 6 

17.902 

C 5 

Tupraan 

187 

F 8 

I l.OOO 

B 10 

Turlock 

6.235 

D G 

1.329 

K4 

Tustln 

1.143 

D n 

2,210 

F 9 

Twain 

2S5 

D 4 

4.828 

H 2 

Twentynine 




n 2 

Palms 

1.022 

K9 


J 1 

Twin Lnikcs 


K4 

1.017 

A 3 

Twin Peaks 

4S9 

H 9 


K 4 

Ukiah 

G.I20 

D4 

3.553 

c n 

Upland 

9,203 

D 10 

10.22G 

D 7 

Ddpct Lake 

COO 

C4 

2.C01 

C 5 

Vaav illo 

3,109 

D 5 

500 

K n 

Vallejo 

2G.03S 

J 1 

41 

B 2 

, Valley Center 50 

J 10 

403 

J 2 

' Valley Springs 500 

C 9 

5.9G4 

r 7 

Von Nuit* 

90.000 

B JO 


D 3 

Venice 

58.871 

B 11 

4.500 

B 10 

Vcntucopa 

40 

F 9 

2.207 

F 8 

Ventura 

1C.534 

FO 

5\0 

E S 

Verduco Clt: 

’ 2.100 

C 10 

3,800 

H 2 

Vernon 

432 

C 10 

900 

C 3 

Victor 


09 
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E S 

Victorville 
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50 

L9 
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D 4 

19C 
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Visalia 
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E 4 

Volcano 
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£ 5 
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D 10 
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400 

E 4 

Wallace 

55 
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4.010 

C 11 

Walnut Creek 2.420 

K2 
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E n 

Walnut Grove 1.250 

B 9 
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G 9 

Warm Springs COO 

K3 
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C4 
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C 8 

Watsonville 
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D 4 

Wcaverville 
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A 2 
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C 2 

350 

E C 

Wcltchpec 
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B 2 

400 

E 4 
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G S 
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H 11 


39 

E3 
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A3 
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E 9 

W. Cov ina 
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B 2 
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E 5 
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C 5 

W. Riverside 
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E 10 
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2,400 
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F8 
E 7 
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J 2 
D 10 
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D 4 
G 


tv. Sacramento 

S.200 

3Vcstcnd 400 

Westminster 5,131 
Westmorland 1,213 
Westport 157 

Westwood 3, CIS 
3Vhcatland 581 
Wheeler Ridge 250 
3Vhite Pines 425 
\Vhitraorc 30 

Whittier 23.820 
Wildomar 
Williams 
WilUts 


350 
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B S 
II S 
D 11 
K 10 
B 4 
D 3 
D4 
G 8 
E 5 
D 3 
D 11 
H 10 
C 4 
B 4 


23 

E 3 

Billow Ranch 275 

E 2 

300 

E C 

lYillows 

3,019 

C4 

45 

E3 

B’ilraar 
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C 10 

).000 

J3 

Wilmington 
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,702 

D 11 
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2C3 
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F9 
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J 2 

Binterhaven 
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L 11 
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1.2G5 

D 5 
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Winton 

4D6 

E 6 
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D 4 
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S50 
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),853 
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C4 

Woodland 

9,3SG 
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J3 
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G 8 
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K 1 
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507 
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C3 
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,000 
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Yolo 
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B S 


F 11 
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L2 
C II 
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D 4 
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Yorba Linda 2,000 
Yosemite Nat’l 


Pk. 
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F 

C 

Yoimtvllle 
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C 

5 

Y’'rcka 

3,227 

O 

2 

Yuba City 

7,S6l 

D 

4 

Yucaipa 

1,515 

J 

9 

Zamora 

CO 

C 

5 

ZrCnia 

100 

B 
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appear dead level The Sacramento River which 
ri«es in the northern mountains drams the upper 
valley The San Joaquin rvhose headwaters are in the 
SierraNerada drains the south The two rivers join 
eist of San Franci'co and find their outlet to the sea 
through San Francisco Bay and the Golden Gate 
On the south the westward curving Sierra Nevada 
and the eastward curving Coast Ranges are joined by 
theTehichapi Mountains which divide northern from 
southern California Southern California is a confusion 
of short ranges 6 000 to 9 000 feet high mountain 
rimmed vailejs coa«tjl pliin an! de»erta Cajon 
Pass separates Sin Rernardmo Itange evlenilnj^ 
southeast and San Gabriel Range winch runs eist 
and w est and includes Mount \\ il«on Farther south 
are the San Jacinto and Santa Ana ranges This reiaon 
includes the coastal plain where Los Angeles lies hast 
of the San Bernardino Mountains and south of the 
Sierra Nevada in an angle formed bj thetworani^a 
lies the Moha\c Desert In the southeast too are 
Deith \ allej the Salton ''ei and the Imj enil\ iHcy 
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Near the Oregon border on the north the S erra 
Nevada meets the Cascade and Klamath mountains 
(*« Cascade Mountains) This northern extremity of 
the state la a reg on of volcanoes hot sprmgs boiling 
mud pools and extensive la\a flows Lassen Peak 
(104^ feet) erupted from 1914 to 1921 after years 
of inactivity Mount Shasta (14 162 feet) is the 
lotelj gtaoer^DCircled cone of an extinct volcano 
Nature* Fabulou* Riche* 

Few hnds have been so favored by nature as Cali 
forma Gold and oil m lavish abundance the nia 
jestic forests of aequous and redwood* an I a soil 
that w 11 grow procticilly anything un ler irrigation 
are among its many blessings Ti e ilinutc ai d seen 
ery are worth hundreds of mill ons >i dollars every 
>e\r for on them are based three of tl e state s b g 
industries — moving p ctures tourists and aircraft 
manufacture The moving picture pioneers came 
to the Lus Angeles area to take advantage of the 
vanel scenerv of roruntim sea desert and forests 
and the sunny neither for outdoui cimcra work 
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VARIED SCENERY OF COAST MOUNTAIN VALLEY AND DESERT 
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SHASTA DAM. S E CON D H I G HE S T I N TH E W ORLD 



This viev shows Shasta Dam before the waters of the storage reservoir had risen high enough to 
pour over the spillway. Snowy Mount Shasta rises in the distance. The dam backs up the waters of 
the Sacramento River at the north end of the valley near Redding. It is the chief unit m the vast 
Great Valley irrigatioa, flood control, and hydroelectric program koown as the Central Valley Project. 


And “3-50 flying days a year” drew the aircraft 
manufacturers to the same region. Nearly 5 million 
tourists spend about SOO tnilhoii dulLirs each year 
to enjoy the mild n inters and summers of the coast 
and the many facilities for recreation. Superb high- 
ways make motoring a joy and lielp to give California 
the highest automobile registration of any state. 
People with automobiles can take a dip in the ocean 
in the morning and ski in the moimtains in the after- 
noon. Residents of the interior vallej-s can escape the 
summer heat in an hour or two by driving to their 
cabins in the foothills. 

Scenic Parks and Historic Jlemorials 

Several national parks presen'e for the entire na- 
tion the glories of the mountains and forests. They 
are Yosemite, Sequoia, Kings Canyon and Lassen 
Volcanic parks. The national monuments include 
Cabrillo, Channel Islands, Death Valley, Devils 
Postpile, Joshua Tree, Lava Beds, Aluir Woods, and 
Pinnacles. (See Death Vallej’; National Parks; Se- 
quoia; Yosemite National Park.) The large number of 
state parks set aside additional groves of redwoods 
and big trees, seashore, mountains, waterfalls, and 
canyons (see California Fact Summarj-). 

The coast is rich in scenerv’ and in memorials of 
the Spanish past — among them beautiful old mis- 
sions, forts, and homes along El Camino Real (The 
Royal Road, usually called The King’s Highway). 
The road nms from San Diego to Sonoma, north of San 
Francisco (see Roads; Southwest). Monterey, south- 
east of San Francisco, was the capital of Spanish 
California for most of the period between 1775 and 
1846. Richard Henry Dana described the Monterey 
peninsula in his ‘Two Yeats Before the Alast’, and 
Robert Louis Stevenson at one time made his home 
here. Carmel, an artists’ colony on the peninsula. 


has preserved the old 
Spanish charm by e.v- 
cluding modem utili- 
ties and architecture. 
Climate 

California has many 
climates, conditioned 
by the mountain ranges 
and foothills, distance 
from the ocean, and 
altitude. Within a few 
miles there mat' be 
sharp contrasts. In 
general there are only 
two seasons, a rainy 
winter and a drj' sum- 
mer. Annual rainfall 
varies from about 100 
inches in the north- 
west to 2 inches in the 
southeast. Some of the 
valleys have onl}' 25 
to 35 rainy daj-s a 
year. Others have prac- 
tically no rain. 

The Pacific coast and the mountain slopes facing 
the ocean enjoy cool summers and mild winters. The 
northern section is drenched with frequent and dense 
summer fogs. Here are the great redwood forests 
(sec Sequoia), wliicli require considerable moisture. 
Sufficient snow falls in the Coast Ranges during the 
winter to feed the short rivers throughout the year, 
but on the coast snow seldom falls and destractive 
frosts are few. The average temperature at San 
Francisco is 50°F. in January and 62° in September. 
The southern coast lias one of the most equable 
climates in tlie world. Summers are warm and rainless. 
Rains fall in the winter, but almost every day se^ 
some sunshine. ’The temperatures at Los Angeles 
average from 56° F. in Januarj' to 72° in August. 

Tlic interior valleys of central and southern Cali- 
fornia, which are shut off from the coastal winds, are 
extremely hot and dry in summer. Midday temper- 
atures in the San Joaquin Valley around Fresno and 
Bakersfield, are 100°F. to 11S°. The deserts of AIo- 
have and Death valleys are even hotter. The dryness 
of the air lessens to some extent the discomfort of 
the beat. Winters are mild, with light precipitation, 
averaging only 6 inches annually at Bakersfield, 
and 9 inches at Fresno. The northern part of the 
Great Valley is almost as hot, but precipitation is 
greater, averaging 16 inches atmually at Sacramento, 
and 37 inches at Redding near the foot of Mount 
Shasta. 

Tlie Sierra Nevada barrier in the east is inval- 
uable to the state as a source of water. There, most of 
the precipitation takes the form of enormous snowfalls 
in the winter. At Tamarack the average is 451 
inches, and in one year SS4 inches fell. These snows are 
particularly important to the residents of the hot, drj' 
valleys immediately below, for the}' melt and water 


the fields and orchards in the summer and provide the 
cities with drinking water and hydroelectric power 
Irrigation 

California’s valleys are immensely productive hut 
only when they are hberally supplied with water 
ttithout it they are deserts Since the snows m the 
Sierra Nevada and in the Cascade Mountains begm 
to melt m the spring most of the water would run off 
by summer if it were not checked by dams and etored 
m reservoirs (see Dam) Tlie Sacramento and 
Joa^um, the principal rivers of 
the Great Valley both have the r 
sources in the mountains Most 
of their precious waters were 
earned out to San Franei'ce Bay 
m early sprmg The thin streams 
left in summer proved inadequate 
tor imgation 

Then m 1035 the multi 
purpose Central Valley Project 
was started It was a long term 
plan for furnishing irrigation 
water prondmg drainage and 
improving nice naiigation T) is 
Bucces’ful project with its dams 
reservoirs and intncate canal 
systems also controls floods and 
furnishes hydroelectri power 

Shasta Dam was built at the north end of 
the valley to harness the waters of the Sacra- 
mento River IVTien comj leted m 104j it w is 
the second highest dam in the world Just be- 
low it nearR^dmg is Reswick 0am At the 
south end of the V alley FriantDam northeast 
of Fresno controb the waters of the &in 
Joaquin River In 194Swork was begun on 
Foboin Dam 20 m lea east of Sicmracnio 
This huge dam is on the American tlivcr 
which empties into the Sacramento River 

The 0 i^augbnessy Dam holding the Ketch 
Hetchy Reservoir on the Tuolumne River 
storeswaterforSanFranci’co ICOmilesaway 
The Owens River m the south of the Sierra 
Nevada is diverted to the I/is Angeles basin 
through a 233 mJe aqueduct The Colorado 
River IS an even more important source of 
water for the Los Angeles area and for the 
extreme southeastern comer of the state A 
242-mile aqueduct brings the water from 
Parker Dam on the Colorado River to Lake 
Mathews From there pipelines and tunneb 
distnbute it to the 48 cites which com 
prise the Metropoltan Watei District (see 
Aqueduct) 

The 80-nule All American Canal irrigates 
the Imperial Valley replacing the old Imperial 
Canal which leaped into Mexican territory 
It taps the Colorado at Imperial Dam 300 
miles below Hoover Dam IVith its I30-mi2e 
branch north to the Coachella Valley it carries 
w ater to an additional million acres of one-time 
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desert Imd Cahtomia has about 7 million acres 
under tmgatioo more than any other state 

In the heart of the Imperial Valley la the Salton 
Sea This was once a salt-encrusted depression known 
as Salton Sink In 1903 however the Colorado River 
broke loose in a wildly disastrous flood Since the 
Imperial Valley is 250 feet below sea level the nver 
tore out of the channel leading to the Gulf of Califor 
nil and took the steeper and shorter course down into 
the valley creating the present Salton Sea and the 


RICHES OF THE SOIL 



New River Gorge The Colorado 
was not pDDfTollecf and returned 
to Its former bed until 1907 
Hoover Dam up the river on the 
Nevada-Aniona boundary now 
prevents siicli floods and con 
serves water for irrigation 
Agrlcultvire 

California s diversity of cli 
mate topography and so I lets 
it grow virtually every fruit 
vegetable n it and cereal of the 
temperate or tropical eonea The 
value of Its fruits sad nuts fsr 



Tc the valet M nmol 
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exceeds tliat of any other state and ac- 
counts for about two fifths of the total 
value of California’s farm crops. From its 
orchards and ^’ineya^ds come most of the 
nation’s lemons, figs, persimmons, almonds, 
dates, and olives; about eight or nine tenths 
of its grapes, apricots, avocados, English 
walnuts, plums, and prunes; about half of 
its oranges; and about two fiftlis of its 
pears and peaches. California also packs 
one fourth of the nation’s canned fruits 
and vegetables and is the world’s greatest 
exporter of canned fruits and vegetables. 

The Great Valley has about two thirds 
of the state’s 37 milhon acres of farm- 
land and accounts for 
one half the total value 
of farm products. The 
Los .\ngeles area is the 
center of the citrus fruit 
production. Other ma- 
jor growing regions are 
the valleys of the Coast 
Eanges and the one- 
time deserts of the south- 
east, which include the 
Imperial Valley and 
the more recently re- 
claimed Coachella Val- 
ley. Tliese two valleys, 
with 365 growing daj-s a 
year, produce great crops 
of dates, cantaloupes, 
lettuce, grapes, alfalfa, 
barley, and sorghum. 

Mountain pasture and 
feed from irrigated land 
give California impor- 
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OIL AND GOLD IN LAVISH ABUNDANCE 




Southern California bristles with oil derricks (top). The three 
major basins around Los Angeles, the San Joaquin Valley, and the 
coast make the state second only to Texas in oil production. Gold, 
in which Caltlorma leads tbe country, is mined and refined at the 
Garden Queen mine ^bottom). In the distance lies tbe Mohave Desert. 


tant rank for livestock, wool, milk, eggs, and poultry. 
Tire state also raises much cotton, rice, potatoes, 
sugar beets, beans, tomatoes, lettuce, and carrots. 

Large and Small Farms 

California has two predominant tj-jres of farms. 
By far the greater number of farms have onh' from 3 
to 30 acres and are cultivated intensively. Such farms 
are common around Los Angeles and to the southward. 
The small size is dictated by liigh land values and 
high costs of irrigation and cultivation. But even 
this size will jdeld a lir-ing for a family. 

About two thirds of all the cultivated acreage, 
however, is contained witliin some 6,000 farms of 
1,000 acres or more. These huge “factories in a field” 
are tj-pical of the Great Valley. A 4,000-acre 
farm or ranch of this tj’pe represents a huge invest- 
ment and costs many thousands of dollars annuallv to 
operate. It maj' be owned by a corporation and run 
by a manager, who employs perhaps 100 permanent 
laborers and 1,000 or more migrant workers during 
the harvests. A ranch often maintains its own pack- 
ing and dehj'drating plants. These valley ranches are 
operated uith the machinelike precision of an auto- 


mobile assembly line. 
Fields of wheat, barley, 
and alfalfa alternate 
u-ith mile after mile of 
orchards and endless 
row s of vegetables. Tire 
flat expanses, uninter- 
rupted by hill or fence, 
are admirably suited to 
mechanization. Even the 
airplane has become an 
agricultural implement, 
employed in rice plant- 
mg and crop dusting. 
Much of the harvesting, 
however, must still be 
done by hand. The 
annies of migrant labor- 
ers move up the valley 
northward as the crops mature through the 
summer. These workers include Filipinos, Mexicans, 
Chinese, and at times farmers from the Aliddle Wet. 
Pro\’iding adequate shelter, schools, and medical serv- 
ice for the migrant families is a difficirlt problem. 

Specialization in Farming 
To facilitate marketing and utilize trained labor 
and management, California farms, both large and 
small, are highlj- specialized. Certain crops are cen- 
tered in definite areas. For example, most of the raisin 
grapes are grown around Fresno. Ilie district around 
Petaluma has been called a great egg basket, special- 
izing in a certain breed of white chicken, Turlock 
is the melon center; Santa Clara the center for 
prunes; Watsonville and Salmas for lettuce. Rice 
is the special crop of the Sacramento Vallej", and 
Kern Countj', in the San Joaquin Valley, grows long- 
staple Acala cotton. It has a higher jdeld to the 
acre than any other cotton district in the world. 
In total cotton production California now ranks 
among the leading states. The delta of the San 
Joaquin and Sacramento rivers, once a swamp, has 
been diked, drained, and planted in miles of aspara- 
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gua celery, and other truck crops In the foctthills and m total \alue of mineral production the state 
of the mountains cattle and sheep grass remuuscent usually nnks third or fourth in the Umon 
of the days when California n as a Spanish colony and Fisheries and Forests 

hides, tallow, and wool tiere its only exports Cal formas fisher es lead in value and production 

Each major crop has Its Own marketuig association, among all the states Marme fishing la carried on 
) which most of the grOKcrs belong The association along tiie state s entire coast but great sardine and 


operates processmg plants where 
the product is graded and pre- 
pared for the market It pur- 
chases supplies for its membera 
and cames on research to im 
prove the quality of production 
Minerals 

The gold that started the 
frantic rush to San Francisco in 
1849 is worth about as much to- 
day as the annual apneot crop 
California still is a leading 
gold producing state but much 
more valuable are Us petroleum 
natural gas and natural gas liq- 
uids which together produce 
about rune tenths of the value 
of the states minerals Cali- 
fonua IS second only to Texas 
as the nation s source of petro- 
leum The 0 1 fid Is he in three 
basins the San Joaqum with 
more than half the states re- 
serves the Iios Angeles area 


THE CEKERAL SHERMAK SEQUOIA 



tuna fisheries off the southern 
coast account for 85 per cent of 
the total value of catch San 
Pedro a part of Los Angeles is 
the chief fishing port It has 
its own rail connections caa- 
n ng and by product pbnts and 
every facil ty for the sbpmeat 
of fresh froren and salted fish 
“'an Diego, San Francisco and 
Monterey are also fishmg ports 
^orth of San Francisco salmon 
are taken The mountain 
streams offer fine trout fishmg 
for sportsmen 

The forests do not provide 
enough lumber for the states 
seeds asd much of it must be 
imported to supply the saw and 
planing mills furmture box, 
and other wood product fsc 
tones Most important of the 
remauung trees are the Douglas 


.... , fii" pooderoaa pme true fir, 

with about a third and the «dwood and sugar pme The 

coastal baaia north of Los ’ redwoods which are relatives 

Aogeles w ith about one sixth The oil boom opened of the giant sequcajs, have decreased m commerwal 
m the 1920 e mth the discovery of such fields as importance as conservation projects rescue them 
Huntington Beach and Signal Hill (Long Beach), from the saws of the lorobennen and include them 
although n ells had been in production throughout the in state and national preserves The national forest 
atatesmcetle fSdOs (Output mcreas^ from 4 nulhon acreageis the largest in the country 
barrels in 1900 to 263 nulhon in 1923 Today the Manufaeturtng 

south coast region bnstles with forests of od derricks California owes its position among the ten leading 

• • • •* tnanufactunng states m part to abundant oil andm 

part to Its mountam streams which make it the 
greatest producer of hydroeketno power in the 
country Since there is little coal most of Cali 
formas steam generated electric power is produced 


which day and mght suck the black gold from the 
earth and even from the sea bottom off shore After 
the second 4)orld ttar production reached an all time 
high of about 3v0 million barrels a year 
Cement is st U another valuable mineral prod 


n which the state » usually 
second to Pennsylvama Frac- 
tiraliy all the world s borax 
cornea from the Mohave Desert 
region which includes Searles 
and Owens Likes Potash salt 
soda magnesium compounds 
ind many other chenneah are 
recovered from this same desert 
California is also a leader in 
the production of mercury 
sand and gravel tungsten, di 
atomite petroleum asphalt and 
natural iodine There are de- 
posits cf chromite manganese 
and gypsum More than 60 
different mmerals are produced 
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GROWING INDUSTRIAL POWER OF CALIFORNIA 
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1. Oil refinenes like this one help make California a 
leader in the petroleum industiT. 2. This worker is 
sterilizing and packmg npe olives, a food product in 
which the state leads the world. 3. This is an aircraft 
assembly line, showing wing construction. 

In petroleum refining the state is second 
to Texas. Tins industrj' is largel}' centered in 
and around Ixing Beach (see Long Beach), 
\\hore California oil fields weie first dis- 
covered and developed. (See Oakland; S.an 
Diego; Sacramento; Berkeley; Pasadena; 
Richmond; Glendale, San Jose; Fresno.) 

The great forests of the west coastal 
states supply California’s many sawmills 
and planing mills. California and Oregon 
are either second or third after Washington 
in lumber production in the nation. 

Other large industries are the manufac- 
ture of metal products and machinerj' and 


with heax-x- fuel od. The Los Angeles area is the 
largest industrial center west of Cldcago (see Los 
Angeles). 

California’s huge food industry is the most impor- 
tant business in the state and approaches a billion dol- 
lars a year in the x’alue of its products. Califor- 
nia leads all other states in the canning of fruits, 
vegetables, fish, pickles, and sauces. More than half 
of all dried fruits come from Cahfomia. The state 
also nmkes more than txx'o thirds of all the xx'ines and 
brandies manufactured in the United States. 

The second largest industrj' in the state is the 
manufacture of transportation equipment. This group 
includes aircraft, motor vehicles, and ships. South- 
ern California is the undisputed leader in the pro- 
duction of aircraft and equipment. The pioneer com- 
pany xx-as Douglas Aircraft, which opened its first 
plant at Santa !Monica. Other large companies soon 
followed. The sunny, mild climate offers a ma\-imum 
of good fixing xxeather and is ideally suited to out- 
door assembling. The automobile industiy has many 
branch factories and assembly plants in California. 
Shipbuilding became important around San Francisco 
in the second World War (see San Francisco). 


newspaper publishing. Designing and mak- 
ing xx'omen’s clothing is an expanding industrj'. The 
tourist trade and motion-picture production are also 
important sources of the state’s income. 

High Standards of Education 
California is noted for its manx' fine public and 
prix'ate schools, colleges, and unix'ersities. In j'early 
expenditures for each pupil enrolled in public ele- 
mentarj' and high schools, Cahfomia is usuaUj' among 
the top-ranking states of the Union. These schools 
are supported bj' both local taxes and state aid. 

The Universitx' of California at Berkeley heads the 
state-supported institutions of higher learning (see 
Berkelej'). It is one of the largest schools in the 
world, xvith eight campuses at Berkelej', Los Angeles, 
San Francisco, Daxds, Santa Barbara, Riverside, La 
Jolla, and Alount Hamilton. The Scripps Institution 
of Oceanographj' is at La Jolla, and the Lick Obserx'- 
atorj', at Alount Hamilton. Tlie unix'ersity’s manj' 
colleges and schools include letters and science, agri- 
culture, engineermg, pharmacj', laxx', medicine, nurs- 
public health, and social welfare. 

California State Polj'technic College is at San Luis 
Obispo. There are nine state colleges in California 
(see Califorma Fact Summarj'). 




LEADING INSTITUTIONS OF H IGHER LEARNING 
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Stanford University, at Palo Alto, is one of the 
largest privately endowed universities in the country, 
and California Institute of Technology at Pasadena 
is one of the nation’s leading scientific schools (see 
Pasadena). Other well-known institutions include the 
University of Southern California (Los Angeles), Alills 
(OakLmd), Scripps and Pomona (Claremont), Red- 
lands, and WTiittier. 

Thanks to outstanding staff members and ability to 
finance expensive research, California’s institutions 
of higher learning have made notable additions to 
human knowledge. Astronomical research Ls imple- 
mented by the world's two most powerful telescopes — 
the 200-inch reflector at Mount Palomar and the 100- 
inch instrument on Mount Wilson (see Observatory) 
both in southern California. The University of Cali- 
foniia contributed to the unleashing of atomic power, 
using the ci'clotron which had originated in its labora- 
tories. Outstanding contributions have been made to 
biologj’, medicine, and many other sciences, and air- 
craft devefopment has benefited enormousfj’ from aid 
given by various institutions. 

A Leader in Literature 

In literature, as in education, the state has long 
been a leader. Many a new writer has found inspira- 
tion and the encouragement of his first successes in 
California. Bret Harte and Mark Twa'm published 
their earliest work in San Francisco [leiiodicals. In 
the Overland Monthly, of wliich Bret Harte became 
editor in 1S6S, appeared his famous short stories 
‘The Luck of Roaring Camp’, ‘The Outcasts of Poker 
Flat’, ‘Tennessee’s Partner’, and others. Alark 
Twain’s first book, ‘The Celebrated Jumping Frog of 
Calaveras Countj- and Other Sketches', was written 


HERE CALIFORNIA MAKES ITS LAW’S 



Legislators meet in the Capitol at Sacramento to 'Krite the 
laws that govern the state. The building is in a park land- 
scaped with trees and shrubs from all parts of the world The 
ball on top of the gold dome is 237 feet above the ground. 


during his California residence. Joaquin Aliller, 
poet of the west coast, made his home for 30 years 
in Oakland. Henrv’ George wrote his treatise on the 
single tax, ‘Progress and Poverty’, while he was 
working on Sacramento and San Francisco news- 
papers. Helen Hunt Jackson’s ‘Ramona’, a romance 
of the relations between Indians and whites, won 
lasting fame. 

Other writers of the 19th centurj' who did their 
best work in California were John Aluir, Ambrose 
Bierce, Charles Warren Stoddard, Gertrude Ather- 
ton, and Gelett Burgess. Robert Louis Steven- 
son lived for a time in Monterey and in San Fran- 
cisco, where he married Airs. Osbourne. His storj’ 
of the Xapa Valley in ‘Silverado Squatters’ is one of 
his finest. Edwin Markham’s ‘Tlie Alan with the 
Hoe’ was first published in a San Francisco newspaper. 

Of the 20th-centurj- writers, many of them asso- 
ciated with the literarj’ and art colony of Carmel, the 
best known include Frank Xorris, Jack London, Alan’ 
Austin, Harr>’ Leon IVilson, Sfew’art Edward While, 
AVallace and Will Invin, Charles and Kathleen Xorris, 
Lincoln Steffens, Upton Sinclair, and Robinson 
Jeffers. John Steinbeck and AVilliam Saroyan are the 
best known of the younger writers. 

California’s People and Government 

California’s historj’ is one of striking population 
growth. Blien it became a state in 1850 California 
numbered but 92,597 inhabitants. One hundred yeais 
later it had 10,586,223 people. It climbed from the 
fifth most populous state in 1940 to the second in 
1950, Its incre.ase of 3,678,836, or 53.3 per cent, was 
the greatest of any state during that decade. 

People have flocked to California for many reasons. 
“Forty-niners” sought gold. Others came to invest 
in a growing land boom. At the turn of the centurj’, 
fruitgrowing and industrial e.xpansion swelled immi- 
gration. During World War I more factories sprang 
up. In the prosperous 1920’s mo\-ing pictures, an oil 
boom, and new industries attracted more thousands. 
Retired people found the climate ideal. In the 
depression of the 1930’s came Dust Bowl migrants. 
During World War II aircraft plants and shipj'ards 
required thousands of new workers. 

California’s people are as varied as thej’ are numer- 
ous. Chinese, Japanese, and Filipinos came in such 
numbers that Congress restricted the immigration of 
Orientals (see Immigration). During World AVar II, 
Japanese were put in camps. Alexieans form another 
large group. Alost of the Indians live on resen’ations. 

The second and much-amended state constitution, 
in effect since 1879, leans stronglj' toward popular con- 
trol of government. Legislative power is controlled 
by initiative, referendum, and recall. “Lobbj’ing” is 
a felonj’. The governor and state senators sen’s four 
years, and assemblj'men, two years. Judges of the 
higher courts are elected for 12-year terms. 

A HIstorj’ More Thrilling Than Fiction 

The historj’ of this fortunate region is as strange 
and poetic as the land itself. Within 50 j’ears of 
Columbus’ discovery of America, the Spaniards were 





pu'hing northward, lured by Indian tai« of cities 
richer than those of Peru and Mexico and the Mon* 
taUo lomance of a fabled island named California, 
full of gold and pearls, 

Hernando de Alarcon saw a part of California when 
he sailed 200 miles up the Colorado River in 1540 in 
an attempt to contact Cbrunado s load expedition to 
the ‘ Seven Cities of Cibola ’ Two years later 
Viceroy Mendoza of New Spain sent Juan Rodrfgues 
Cabnllo up the west coast in search of a strait across 
North Amenca connecting the Pacific and Atlantic 
oceans On Sept 28 1512, Cabnllo entered beautiful 
'’an Diego Bay, the first white man to land on the 
California shores He and his pilot, Bartolome Fer* 
telo, who succeeded him after his death in i5t% 
charted many of the coast s important landmarks and 
claimed them for Spain 

Sir Francis Drake, the English sea rover, sailed 
his Golden Hind up the California coast m 1579, 
seeking a passage into the Atlantic He anchored m 
a bay 30 miles north of San Francisco, later named 
Drake a Bay, and called the land New Albion because 


of its white cliffs lemimscent of the white cliffs of 
England According to las ihaplam s account he 
nailed to a fai« great poste a braw plate cbinimg 
New Albion in the name of Elizabeth I 
In 1955 357 years later the plate was discovered 
by picnickers It was turned over to Professor Her 
E Dokca hisfonsa of tie LVi/iwiatj' of Cafi* 
forma who deciphered the following lettenng 

Bee rt knowne vnto all men by the^ presonta Ivne 17 
1579 by tbe grace ot God and ID tbe name oF Herr Maioty 
Qveen Cl aabetfi of Cngland and Berr aveussore forever I 
lake poesesa on of tbr:i ki^ydomo whose kiae end people 
freely lesigne their riKht and 1 tie n tbe whole land vnto 
Herr Maestea keepe ng now named by me an to bee 
knowne vnto all men as Nova Albion Iraneia Drake 

This plate IS now in Bancroft Library of the ITniver* 
Eity of California at Berkeley 
Sebastian Vizcaino rerharted the coast in 1602 
and gave many [^ces their present names San Diego, 
Santa Catalina, Santa Barbara, Monterey, Carmel, 
Point Conception He sailed as far north as Cape 
MeudociDO but, like other navigators before him. 
Bussed the nairow entrance to San Francisco Bay 
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l»Ionterey he described as a “natural port, well north 
of New Spain, where nardgators might find refuge.” 

For the next centurj" and a half, beautiful and fer- 
tile California lay isolated behind its mountains and 
deserts. Except for an annual xisit to hIontere 3 * of a 
Spanish galleon on its way from Manila to New 
Spain, the land was undisturbed. Late in the 18th 
centuiy'. ^hh the English advancing across North 
America, and Russian e.xplorers in Alaska threatening 
to extend their fur-trading posts southward, Spain 
decided that Upper California must be colonized. 

The Spanish Settlements 

Two great pioneers carried out this plan — Don 
Caspar de Portola, a resourceful soldier, who had been 
governor of Lower California, and Father Junfpero 
Serra, a crippled but courageous Franciscan monk. 
Five groups set out from Lower California, three up 
the coast in ships carrying food and church furnish- 
ings ; two bj' land, bringing horses, cattle, and mules. 
iVith one ship lost at sea and half the expedition dead 
or suffering from scurvj’ or famine, the}* met at 
San Diego in July 17C9. Here thej’ founded the 
Presidio of San Diego and the first of Father Serra’s 
nine missions, San Diego de Alcald. Portold, travel- 
ing north bj' land toward Monterey Bay, failed to 
recognize it and in November 1769 came to the 
southern arm of San Francisco Baj*, wliich a scouting 
party under Jose Ortega discovered. Returning to 
San Diego exhausted and starring, Portold and Iris 
men were readj' to give up. Father Serra persuaded 
them to wait one more daj’ for a supplj’ ship. It 
arrived, and the little patty was saved. 

Traveling north again, Portold came to Monterej’ 
Baj-, where he built the Presidio. Father Serra, who 
joined him by sea, founded the mission of San Carlos 
Borromeo del Rio Carmelo, or Carmel Alission (1770). 
This became Father Serra’s headquarters. 

In 1772 Father Serra walked the 2,000 miles from 
Carmel to Mexico City and back to recommend fur- 
ther settlements in Upprer California. Juan Bautista 
de Anza, sent to open an overland route, brought the 
first settlers across deserts and the high Sierra Nevada 
to establish San Francisco Presidio (1776). Other 
settlements were made at San Josd (1777) and 
Los Angeles (1781), and pueblos grew up around these 
and the various missions. 

Father Serra lies buried in the s.anctuarj' of Carmel 
Alission beside his friend. Father Juan Crespi, who 
kept a diarj’ of their expeditions, and Father Fermfn 
Francisco de Lasuen, successor to Father Serra and 
founder of nine more missions, 

California’s Golden Age 

The half century from the founding of the missions 
to the end of Spanish rule (1769-1821) was a “golden 
age” of California. The cham of missions extended 
up the coast along El Camino Real, each link a daj-’s 
journey from the next one. Peaceful indeed was this 
road as it wound betu'een the mountams and the 
ocean. Each mission nith its white walls and red-tiled 
roof was built around a central plaza, hedged with 
roses, and set mthin silvery’ olive orchards, orange 


groves, and wax-ing grain fields. An arcade of stone 
and adobe facing a courtyard ran along in front of 
lix-ing rooms, granaries, and schools. The Spanhh 
architecture of the missions and of the civilian towns 
(pueblos) was distinguished by heaxy roofs, thick 
xx-alls, and small xxdndoxx- spaces. It xxarded off the 
heat and glare of the sun so xx-ell that it is xx idely used 
today for California homes. The missionaries selected 
ex-ery site with a keen eye for fertile soil and xxafer 
for irrigation. Tliex’ started the cultixation of fruit 
trees in California. .Among the richest missions xiere 
San Luis Rey, founded in 1798 near Oceanside and 
since restored as a Franciscan college, and San Luis 
Obispo, foundeel in 1772. 

True to his vow of poverty, the Franciscan lived 
austerely; a raxx-hide bed, a rude chair and table, and 
a crucifix were his onlj' furnishings. But in the mission 
churches, costly images, rich brocades, mirrors, and 
silx-er candlesticks dazzled the Indians. A trax'eler 
can still see some of these at San Juan Bautista 
(1797), not far from Salinas. 

Wlien the Spaniards came the semicixalized Indians 
lived in mud-bnek dwellings and followed primitix-e 
customs. The priests, or padres, clothed them in wool, 
taught them to build better homes, and to earn meat 
and bread by useful crafts such as leather and metal 
xvorking. The missions became the backbone of the 
social and industrial life of Spanish California. Fies- 
tas, or religious festix'als, and berry-picking holida}? 
lightened the drudgery. Old customs surxnx’ed long- 
est at the San Gabriel mission (1771), a half hour 
from Los Angeles, xx’here a Mission Play is gix’en 
ex’ery year. 

Life was pleasant on the great ranchos granted to 
army ofiicers and other favorites of the king or of 
the xiceroj’ of New Spain. Families were large, but 
cattle and sheep roamed the lulls and food xvas plenti- 
ful. Many household tasks were done on the verandas 
around the central patios or courtyards of the houses. 
The annual supply ship from Nexx- Spain brought tools 
and implements, brass and silx’er ornaments for church 
and home, silks, x'elx’ets, and brocades for church 
x'estments and fine garments. But the colonists’ 
xx'ealth was in their herds. Thej’ made their oxvn linen 
and xvoolen cloth, harnesses and saddles, soft mocca- 
sins, and the chairs and bedsteads of xrood and raxx- 
hide. They’ ground their oxvn com meal and flour. 
They enjoyed frequent incricndas, or picnics. Dancing 
and open-handed hospitality prex'ail^ at the annual 
rodeos, xxiien lix’estock xras rounded up and branded. 

For the Indians, life was not so agreeable. Many 
xx'ere nex’er xxiioUy resigned to mission life, or to xnrtual 
slaveiy on the ranchos. Aleasles, pneumonia, and 
other European diseases killed great numbers, and 
caused a superstitious terror of white men. Frequent 
rex’olts were brutally suppressed by' the soldiers sta- 
tioned at the presidios. 

From Mexican to American Rule 

When the Mexicans xx'on independence from Spain 
in 1821 and took control of California, they’ halted 
the work of the Franciscans, and in 1^3 began to 
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leculanie the missions Selling church lands they 
alioiied the fields to run to weeds, and pennitted 
30 000 Indian converts to resume native customs 
The gnp of Mexico soon weakened, however, as 
foreign influence grew Bntish ships anchored m (ih- 
forma harbors France and Russia also looked upon 
the province with interest 
As early as 1796, Ebeneicr Dorr, a Boston skipper. 
Bailed into Monterey Bay and traded with the settlers 
Other Yankee eaptams followed him despite Spanish 
laws against foreign trade They bargained lor sea 
otter furs, wheat, wool, hides and tallow, m exchange 
(or American goods One such v«it is vivrdly de- 
‘‘cnbed in Richard Hen- 


ry Dana's 'Two Years 
Before the Mast’ 

American fur trappers 
began to enter (com the 
east Jedediah Simth, 
one of these frontiers- 
men, braved bhz/arda 
and starvation m the 
hi^ Sierras to scout the 
Cajon Pass into south- 
ern Califonua in 1820 
He explored the Sacra- 
mento Valley northward 
into Oregon Joseph 
Walker, another trap- 
per, discovered Yosemitc 
valley And the \\alker 
Paas into San Jacinto 
Vriley ImtoittMrsrf- 
ere and trappers mar- 
ned daughters of California fancAeras and gamed 
influence in the province Others tetuming east, 
spread word of the rich land whose Mexican ruleia 
were too incompetent to defend it 
Russia also had recogmzed the weakness of the 
CaUforaiana Coming to San Francisco in 1506 to 


haven after their difficult journeys (see Sacramento) 
This Great Immigration reached its height by 1854 
Its most tragic disaster befell the Doaner party, 
whose 45 survivors of an original 87 were rescued 
from bluzards m the Sierra Nevada by Sutter B gmdes 
early in 1847 

Sutter’s part m Amcncamzmg the section was not 
So unportant, however, os that of John C FWmont 
(1813-00) son m law of powerful Senator Thomas 
Ilart Benton of hlissoun f r^mont had already won 
national fame by being the first to make a scientific 
Survey of the Pacific coast and by writing vividly of 
hts exploratMns Frfimont refused the Mexican com- 

Bettlera to proclaim at 


Repubhc 



Sonoma m l$4fi the 
ehart-lived Beat Flag 


In that same year the 
Umted States had de- 
clared war against Mex- 
ico and m a few sharp 
fights the invadmg army 
under Gen Stephen 
IV atts Kearny took Cali- 
fornia By the treaty of 
Guadalupe Hidalgo 
(1848) the United States 
gamed California Two 
years later, it was ad- 
miUedto theUmofl (the 
— " gist state) as a part of 
the Coinpronusc of 1850 
(See Compromise of 1850, For West, Southwest, 
Amencan) 

WtUiam H Seward referred to the new state as 
the youthful queen of the Pacific, m robes of freedom 
gorgeously mlaid with gold ” In 1847 Fremont re- 
fused to recognize the authority of General Kearny 


court-martialed and left the army He contmued his 
turbulent and ambitious career as senator from Cali 
fonua {185*I~51), as first presidential candidate of 
the Republican party (1856) as major general dunng 


buy supplies for the fur trading post at Sitka, Alaska, who had assumed the office of governor Fremont was 

Nicolai Petiovirh Resanov paved the way for the »— 1~* --■ » *-« — ... a j k- 

estabh'^hment, six years later, of Rossiya, an outpost 
near the Russian River north of San Francisco He 

became engaged to Concepcion Aiguello, daughter . .... . _ 

tSSan?^tlTrtmca’aKfflM^ndow»,b^iX4wdvIla!ftsxoxs)lBg thACvvil Wm, t.sxwi»a4 b>uWA* e.wdyw.twa. of the. 
Siberia to obtain the czars consent to his marriage 
with a woman of another faith When Concepcion 
learned of his death she entered a convent Gertrude 
Atherton has told their stoiy m her novel ‘Reaanov’ 

SuppUes for Sitka were grown or purchased st 
Rossiya after 1812, and a wealth of seal and sea 
otter furs was shipped to China In 1841, conwoced 
that California would soon belong to the United 
States, Russm sold Rosnya (now Fort Ross) to John 
Augustus Sutter 

Captain Sutter (1803-80) was a resourceful raOneer 
of Swiss parentage, who ruled like s feuds! loro over 
97,000 awes of iind m the Sacramento Valley He 
built a fort against the warlike Modoc and Klwnafb 
Indiana There, Americans commg overland foond 


fionncial panic of 1873 and as governor of Arizona 
(1878-83) (3«« Fremont ) 

The Brawling Days ot '49 

In 1841 James A Dana had found gold m northern 
Califoniia The next year Francisco Lopez, a sheep- 
herder, had discovered gold near Los Angeles and 
caused A ktUe excitement But it was on Jan 24, 
1848, that James Marshall! a carpenter at John 
Suttw 8 sawmill, found gold in the milfrace in the 
Amencan River and started the famous California 
goldiush 

All ports of the nation shared m the exateinent. 
Clews deserted their ships, farmers dropped their 
plows and merchants nail^ up their stores to rush out 
to Califoniia. Americans came by three routffi around 



- 48 


CALIFORNIA 


Cape Horn, across the plains, and across the Isthmus 
of Panama. The sndftest California clippers made the 
Cape Horn trip in three months, carrj-ing fortune 
seekers able to pay dearly for fast passage, but ordi- 
narj' sliips took si-? to nine months for the voj’age. 
Hardy pioneers traveled overland, taking with them 
their cattle and farm implements. Prairie schooners 
assembled along the hlississippi and in Kansas, organ- 
ized in great caravans for protection, and lumbered 
over little-known trails tonard the setting sun. 

About 50,000 immigrants started out in the spring 
of 1849, eager to cross the Sierras before snon blocked 
the passes. Salt Lake City, just settled by the Mor- 
mons, •« as a half-way station on the long and dangerous 
journey. Countless “forty-niners,” veil equipped and 
expertly guided, made the five months’ trip without 
mishap. But other thousands vere killed 1)3- Indians 
or died from cholera and Ecur\w, thirst and hunger 
while crossing the parched deserts and climbing the 
long vinding trails over the Sierras. Shallow graves 
and the bleaching bones of cattle markecf the wa3". 
Because the Panama route was shortest and seemed 


Ioosel3' defined, caused man3- disputes. Jolin Sutter, 
vhose lands were overrun b3' the gold seekers, died in 
poverty trying to prove his title to his property. The 
federal government tried to redistribute the lands 
justl3', but man3' native Californians were defrauded 
b3- local officials. 

Although the first telegraph line was established in 
1861, the state remained isolated during the Ciril War. 
Pro-Southern sentiment was strong; but a plot to 
seize arra3' and naiy’ posts vas thwarted, and Cali- 
fornia contributed man3’ soldiers and much gold to 
the Northern cause. 

The Central Pacific Railroad, now the Southern 
Pacific, was completed in 1869, encouraging settle- 
ment on a large scale. It is a monument to the vision 
of Theodore Judah, cml engineer, who died in 1863 
after exploring a practical route for it across the 
Sierra Nevada, and persuading the “Big Four” 
(Leland Stanford, Charles Crocker, Collis P. Hunt- 
ington, and Mark Hopkins) to invest in it. After 1870, 
however, the raifroacfs began to dominate the state. 
Thc3’ controlled the legislature and owned the huge 


easiest, it was most 
crowd^, but hundreds 
died of fever wliile cross- 
ing the istlimus. 

In San Francisco 
bearded, roughl5--clad 
miners swaggered about 
with six-shooters and 
bowie knives stuck in 
their belts. Most of the 
people lived in tents and 
shacks, for the popula- 
tion jumped from 800 
in 1848 to 25,000 in 
1850. Fire swept the 
city six times in those 
brawling da3’s. Prices 
soared. Good boots cost 
8100, and a dozen eggs 
86. Ever3"one expected 
to be rich tomorrow or 
the da3^ after. Gaud3'' 
gambling dens sprang 
up. The Vigilance Com- 
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bu'siell 1510 end 1914 with federal aid, is one of the 

InclSny^baMMS ‘tin in commerce is worth hundreds of milUons of dollars in 

incoming nananas, tin, sugar, robber, coffee, and outgoing oil, canned foods, aircraft, and cotton. 


mittee of prominent citizens twice dro\ e thieves and 
gamblers out of town (m 1851 and 1856), and quickly 
ended the careers of murderers b3- hanging them. 

When California was admitted into the Union as 
a free state in 1850, it was very different from the 
dreamy California of the Spaniards. Stagecoach lines 
and the Pony Express kept it in touch with the East. 
IMiners gathered 865,000,000 in gold ever3' 3'ear from 
1850 to 1853. Before long the gold in the stream beds 
became scarce. In ten 3-ears most of the adventmers, 
who lacked machinery for deeper digging, had shoul- 
dered their picks and left for the Nevada silver mines 
owned cliiefiy by San Franciscans. Others became 
homesteaders, or settled as “squatters” on former 
Spanish and Mexican ranchos. These early grants, 


tracts of land granted b3’ the government to encourage 
their development. High freight rates, interest, and 
taxes oppressed farmers and businessmen, as described 
in Frank Norris’s novel, ‘The Octopus’. A frenz3- of 
speculation followed the opening of the Comstock 
silver lode in Nevada in 1872. The Bank of California 
failed in 1875, a panic followed, and people lost homes 
and farms. Dennis Keame3’' organized the Working- 
man’s part3-, which urged a new constitution. One 
was adopted in 1879 and pro^dded for control and 
taxation of railroads and other public utilities. 

The Changing Scene 

'The 20th centm^- has seen a great development of 
natural resources and industry, and enormous popu- 
lation increases. Southern California especially has 



seen a senes o{ spectacubt booms that dMaifed the 
gold rush of 1840 (see Los Angeles) 

Labor and racial troubles haae cast a shadon over 
the scene Resentment against the growmg Chinese 
populat on had led to race nota m the 10th century 
In the 1900 s Japanese laborers poured into Califom a 
and acquireil farm land Fear of the nev\ jrellos 
peril prompted further restrictions on tmm giation 
of Oriental rices («ce Immigration) 

During and after the first World War ant labor 
sentiment n as strong Labor un ons m Los Angeles 
had been repressed since 1910 when 20 men were 
k lied in the bombing of the Times building lunng a 
lockout of the paper s typograrhers In 1316 Thomas 
J Mooney and W arren K D llmgs labor organizers 
were arrested for alleged participation in tl e bombing 
of San Francisco s pre; aredness day paiade Labor 
sympathizers throughout the countiy agitated for 
their release hut Moonej was not pardoned and Bil 
hngs did not haae h a sente ce cominvited vmtd 1930 
The depression and drought of the 1930s 1 rought 
new problems w ith tl e flood of m gratnrv farm hboren 
from the Dust Bowl of the M idle West In lOi 
work began on tl e Central \ atlei fhnject to aaj agr 
culture by diverting surplus waters of the 'lacramento 
in the north to the S in Joaquin basin m the south 
Industnal growth during and after the second 
World War attracted many people crealng educa 
tional housing transportation and other problems 
(See also chronology m Californu Tact Summary 
United States section South rocific Region ) 
California lower Tlie great Mexican pen n 
sula called Lower Califom a (Daja California) was dis- 
covered by white men about 1S33 It s nearly the sue 
of Florida but it has only about one tenth as many 
people It IS mostlv a mountain ridged desert 750 
miles long and f r om 30 to 1 SO m les wide enclosing the 
Gulf of California T! e area of about 55 629 square 
miles is almost equally divided into a state and a 
territory Mexicali capital of the state of Baja 
Cal foma Norte in the north has a populat on of 
64 653 La Paz capital of the territory of Baja 
California Sur m the south his 13 031 inhabitants 
Mountains r eh in minerals are guarded by gnm dca 
erls Railways and good roads have been built only 
m the extreme north Mines therefore are developed 
near ports where boats can pick up the ore Santa 
Ro^fa on the Gulf is the copper raining center 
Many regions go several jears wathout ram Crop 
land? are feiv The most important lie in the MexjcaJi 
region wh ch is irngated from the Colorado River 
and grows cotton and wheat Valleys near the Pacific 
port of Ensenada produce wheat beans chilies and 
fruits The ppjimxula s southern tip exports wintCT 
peas and tomatoes to the United States 
The fisheries off the Pacific s de notably at Mag 
dilena Bay yield big catches of tuna mackerel and 
sardines The fisheries m the Culf of California keep 
a large cannery busy at San Jqs 6 del Cabo La Pa* 
also on the Gulf is a world market for pearls taken 
from the Bay of La Paz and its vicinity 
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Tijuana just below- the United States border is a 
popular resort for Californians Ensenada about 6o 
nules tor road from Tijuana boasts fine beaches and 
excellent fishing The first known expedit on of wh te 
men to Lower California was ordered by Cortez in 
1533 In 1097 the first permanent white settlement 
was establ shed by Jesuit mis? onanes to the Indians 
Populat on (1950 census preliminary) 287 308 
Calorie One of the units u«ed in measuring heat 
B the cslone A kilogram calorie or greater calorie 
is the amount of heat requ red to ra se the tempera- 
ture of one kilogram of water one degree cent grade 
A gram calorie or lesser calorie is the amount re 
quired to rase the temperature of one gram of water 
one degree (See aUo Food Heat ) 

Cal'VIN Jobs (1509-1564) When John Calvm 
was a boy in France Martin Luther revolted against 
the Ronun Cathol c church touch ng off the Protes- 
tant Reformation m Europe Calvin grew up to sue 
ceed Luther as leader of this movement Followen of 
the two men known as Lutherans and Calvim«t8 
formed the major branches of Protestantism 

In his youth Calvin studied m Pans for the pr est- 
bood but as Lutber s ideas spread 10 France he grew 
unxettled in hia religious convict ons and turned to 
law WTien he was about 22 year? of age be expen 
enoed a convers on and felt himself divinely called 
to forsake the Catholic church for a simpler form of 
Christianity In The Institutes of the Christian 
Rel gioD be stated his new religious ideta xnth such 
vigor that the book became a rallying pomt for Frot- 
estanta all over Europe 

Because of bis berclical ideas Calvin was obliged 
to flee France On the advice of bis fnend Guillaume 
Farel who bad a strong Protestant followmg m 
Geneia Calvu in 1536 took up residence m the Swiss 
city and there he remained almost continuously untd 
bis death in 1564 

Under the non wall of Calvin Geneva became a 
city of God In the social life of the community 
Calvin enforced the ideal? of punty simpl city and 
devout religiou? faith He was consulted m all civic 
as well as religious matters and Geneva owes to him 
its fine university and several of its thnnng indus- 
tries Althou^ hi? uncompronusmg seventy led him 
to approve ouch acts as the bummg of Michael Ser 
vetu? a religious teacher who e views he abhorred 
Calvin made Geneva one of the most influential citie? 
in Europe 

Calvin B teachmgs are the basis of the Presbjdenaa 
and Reformed churches They spread among the 
Huguenots of France the Protestants of the Nether 
lands end Scotland and the Puritans of England 
The English Calvmists unable to practise their reli 
gion at home came to the New World m the 17th 
century These Pilgnma hid the foundation for 
Calvinein m the United States 
QambRIDGE hlABS Although It has become one 
of the onost important manufacturmg cities of New 
England the chief fame of this suburb of Boston 
eeparated from it by the Charles River is as an 
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historical, educational, and literaiy center. The 
site was settled as New Towne in 1630. It was planned 
as the capital of the hlassachusetts Bay Colony, but 
soon Boston was chosen instead. 

Harvard College was founded in Cambridge in 1636 
with a General Court appropriation of £400. John 
Harvard, a min ister of near-by Charlestown, be- 
queathed his libraiy and £1,700 to the project. The 
college was named for him, and in 1638 the town was 
renamed for England’s Cambridge University. Har- 
vard was the first American college, and today it is in 
the first rank of universities. An association of Har- 
vard professors in 1879 informally established Rad- 
cliffe College for women. It has long been indejiend- 
ently administered but is still affiliated \vith Har\'ard. 
The ^Massachusetts Institute of Technologj', founded 
in 1861 and opened in Boston in 1863, moved to its 
present 80-acre campus in Cambridge in 1915. Three 
theological seminaries also are here. 

Thus Cambridge has remained a center of American 
cuUural life. Among many famous xrriters, teaehem, 
and scientists who have lived and worked here are 
James Russell Lowell, Henry Wadsworth Longfellow, 
Oliver Wendell Holmes, John Fiske, Louis Agassiz and 
his son Alexander, and hlargaret Fuller, an ardent 
feminist of the 1800’s. The charm of Old Cambridge, 
the southwest portion of the present city, lies in its his- 
toric sites, old homes, and spacious parks. Until 1923 
the Washington elm stood on the Commons. Under 
its spreading branches George Washington assumed 
command of the Colonial army. Craigie House served 
as his first headquarters ; afterward the house was Long- 
fellow’s home (for picture, see Longfellow). Tlie three- 
storj', gambrel-roofed Brattle Mansion, built in 1727, 
was Margaret Fuller’s home; it now houses the Cam- 
bridge Social Union . Lowell was bom and lived through- 
out his life in Elmwood, a three-storj' clapboard man- 
sion built in 1767. ^lany other fine buildings and 
school and other museums are points of interest. 

Until the beginning of the 18()0’s, Cambridge was 
occupied largely with the housing, feeding, and teach- 
ing of college students. Then the manufacture of soap, 
coffins, glass, carriages, ladders, and books and pam- 
phlets began. Today most of these products as well as 
ink, machineiy, rubber goods, candy, and wire cable 
are produced. Industrj" has reclaimed the mud flats 
along the Charles River and has spread to other parts 
of the city. In 1912 a subway to downtown Boston 
was opened. Cambridge’s water supplies and sewage 
disposal, like those of other Boston suburbs, are con- 
trolled by a metropolitan commission. In 1940 Cam- 
bridge adopted the council-manager form of govem- 


The FOUR-FOOTED 

^AMEL. One of the most useful of all animals is 
the camel. For thousands of years it has helped 
then to li%"e in the deserts of Asia and Africa. It can 
travel great distances over hot sands and go for daj’s 
without water, carrjnng a man or a load of freight. ,So 
it is no wonder men call it “the ship of the desert.” 


ment. {See also Massachusetts; Boston.) Population 
(1950 census), 120,740. 

CM.IDEN, N. J. Its location across the Delaware 
Riv'er from Philadelphia shaped Camden’s growth. Its 
first settler, probabl}' William Cooper, built a cabin 
on the Delaware River bank near the mouth of the 
Coojrer River in 1681, the j'ear before Philadelphia 
was settled. Philadelphia grew rapidly, and Cooper 
and others who operated ferries to the new city called 
the settlement Cooper’s Ferries. 

The settlement grew slowly, and it was not until 
1773 that a descendant of Coojrer platted the torvn and 
named it Camden, after the first Earl of Camden. The 
Revolution halted development. During the British 
occupation of Philadelphia, Camden served as a Brit- 
ish outpost; several skirmishes were fought here. 

B}' 1810 steamboats had replaeed the hand-oper- 
ated ferries. But Camden’s real growth began in 1834 
when the Camden and Amboy Railroad Ijegan operat- 
ing through it between New York and Philadelphia. 
Many small /ndtfstrres preferred Camden to Phila- 
delphia. In 1858 a factory for making steel writing 
pens, still one of the city’s products, began operation. 
After the Ci\dl War new factories rapidly filled the 
river bank. The .\tlantic Ocean lies only 90 miles 
down the river and across Delaware Bay; Camden 
therefore became a port and shipbuilding center. 

After the Delaware bank filled nath factories new 
ones spread through the city and along the banks of the 
Cooper River. Today Camden’s manufactures include 
ships, radio and teleaision sets, canned foods, te.Miles, 
chemicals, books and magazines, and iron and steel 
products. 

Rail-car ferries still cross the river, but in 1926 a 
great vehicular bridge to Philadelphia was com- 
pleted. Later, rails for the Philadelphia sub^vay 
trains were laid on the bridge, ilany of Camden’s 
streets are little more than narrow aUej's. But the 
city’s red and yellow brick houses and streets are kept 
tidy and clean. On one of the streets is preserved the 
house in which Walt Whitman spent his last years {see 
Whitman, Walt). Marshy land lias been reclaimed for 
parks; in PjTie Pojmt Park stands one of the Cooper 
houses, built in 1709. Camden is the seat of the 
College of South Jersey, affiliated with Rutgers, and 
a state teachers college. 

Camden was incorporated as a city in 1828. It was 
made the county seat when Camden County was 
formed in 1844. The South Jersey Port Commission 
operates the city’s port facilities. Camden’s goi’ern- 
ment is the commission form. (See also New Jersej'.) 
Population (1950 census), 124,555. 


SHIP of the DESERT” 

Until motor cam and airplanes were invented, the 
camel was the only means men had for crossing the 
hot deserts of Asia and Africa. The camel supplies 
food and many valuable materials to desert dwellers. 
For weeks at a time they ma 3 ’ live on tliick chees}' 
camel’s milk and on the meat of j'oung camels. 



~ ^ —CAMEL 

They use fat from the hump HOW THE CAMEL IS ADAPTED FOR DESERT LIVING 
ui place of butter They T — " - - _ 

make camel’s hair mto tents 
blankets, rugs, clothing 
rope, and cord Dned camel 
droppings supply fuel for 
cooking fires And e. hen the 
camel dies, desert duellers 
use Its hide for making san- 
dals, water bottles, and 
many other articles 

In spite of the camel s 
usefulness, it has no friends 
It IS ugly looking and ill- 
tempered and stupid as well 
But the camel is wonder- 
fully made for tlie work it 
has to do No other animal 
can hve and carry great 
burdens m so hot and diy a 
chmate on such scant sup- 
plies of food and water 

The camel’s most striking 
featUTO « the large tmmp on 
its back (or as m the case of 
one kind of camel, the Oac* 
tnan, two humps) The 
hump IS formed of fat and 
muscle without any bone If 
the camel hae to go w ithout 
food for a penod of time, 
the fat m the bump can 
nourish it for several days 
Ke legs are so long that 
when It stands, Us hump 
may be sev en feet above the 
ground Its knobby knees 
other leg joints and chest 
have pads of callus The 
pads cushion the camel as it 
kneels in the rough sand 
Each foot IS split into two 
long, hoofed toes that spread 
wide under its weight Un- 
der the toes on each foot is 
a thick pad and these keep 
the camel from sinking in 
loo«e sand 

The camel’s body is covered with a shaggy, eand- deer, and the other cud chewers ) The bps curl 
colored coat The hair sheds rngieat handfuls giwg upward, giving it a look of haughty superiority 



■ perpetually frowsy look A dense fnnge of hair 
hangs from the long, curved neck The eyes are its only 
claim to beauty They are large, brown, and melting 
A long, double fringe of interlockmg eyelashes pro- 
tects the eyes from sand storms and the glare of the 
desert sun 

The camel’s nostrils are slanting shts that can open 
wide to draw breath or close to keep out blowing 
sand It has long jaws with sharp teeth The 
lower jaw swings sideways as It chews its cud 
(The camel is a rumiTtanf related to cattle, sheep, 


The upper hp is cleft ui the middle like a harelip 
With the two parts, as if with two fingers, it grasps 
and feels its fo^ 

Many a desert dweller owes his life to his camel 
Dnven by thust he can kilt the animal if necessary 
and obtain a gallon or more of precious water 

We often hear exaggerated stones about the camel’s 
gomg without water But it can do so for some time 
by Btoruig water in its pecuhar stomach As a cud- 
cbewing animal, the camel has three stomachs It 
uses the first one to store food as it grazes and to 
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fonn it into a cud. The second supplies digestive 
fluids; and the third stomach digests cheued cud. 
The first two also have pockets in the ^\alls for stor- 
ing water and muscles to hold the pockets closed 
when they are filled. The muscles can open and close 
to let out water whenever the camel needs it. 

Before starting 
out on a long jour- 
ney, a camel driver 
forces the animal to 
drink about 15 gal- 
lons of water by giv- 
ing it salt to in- 
crease its thirst. 

With a light load 
and traveling .slow- 
ly, a camel can go 
without water for 
six to ten days. 

The Camel’s 
I>aint3- Appetite 
After a day’s 
travel, a camel 
driver gives his ani- 
mal a small measure 
of hard dates or dr>- 
beans. If the camel 
forages for itself 
it eats any twigs, 
thistles, and thorny 
shrubs it can find. 

Camels nill eat almost anjihing. They will chew 
tent cloth or their own leather bridles. They con- 
sider an old mat or basket a great delicacy. 

Although men have used camels for at least 4,000 
years, the animals never have become fully domesti- 
cated as cattle have. Camels remain as untamed and 
sullen as the desert itself. One of the few things a 
camel can be taught to do is to kneel at its master’s 
command. It seldom works without a protest. The 
uproar in a camel yard when a caravan is being loaded 
is deafening. The animals express their rage with 
peculiar bubbling bellows and by biting, kicking, and 
spitting. Their favorite trick is to take sly nips at 
their masters. 

Only the Baby Has Any Appeal 
There is just one thing a camel will love. The 
mother camel shows affection for her baby. She bears 
one calf at a time, 11 months after breeding. The 
infant stands about three feet tall on his long, thin 
legs, and he is so weak and wobbly that he can scarcely 
walk. But a day after birth he can follow his mother 
to pasture. Without her milk he would die. If the 
mother has to go with a caravan, the helpless baby 
is put into a hammock and swung from one side of a 
big freight camel called a nurse. The nurse may carrj- 
a quarter of a ton of other things besides— leather bags 
of water, bales of cloth and dates, jugs of oil, and 
blocks of rock salt. 

The babj' isn’t put on his mother’s back because she 
is too stupid to understand this. If she could not see 


her baby, she might tliink he had been left behind. 
Then she would bolt for the last camping place, tlhen 
the baby is on the nurse-camel, she can see him, and 
she follows contentedly. After the day’s march she 
has him all to herself. She nurses him and nuzzles him 
with her sensitive harelip. The baby cuddles up to 

her for wannth, for 
after the terrible 
heat of the day the 
desert nights are 
often cold. 

In their third 
years, camels have 
grown big enough to 
carry hea^y loads. 
They can keep this 
up for 15 or 20 years, 
and they can do 
lighter work until 
they are 30 years 
old or more. Some 
camels live to be 
50 j'ears old. 

The “Ship 
of the Desert” 

A baggage camel 
is e.xpected to canv’ 
500 to GOO pounds 
and travel 25 mflK 
a day. A special 
breed of riding camel 
trained for warfare and racing is known as the mchari. 
It can travel 75 to 120 miles a day at a steady trot of 9 
to 10 miles an hour. In older times, a thoroughbred 
riding camel was called a dromedary, but now we 
use the word to mean any camel with one hump. 
The word comes from the Greek dramas, meaning 
“running.” 

To ride a camel, a man needs the courage and hardi- 
ness of a sailor. After he climbs on its back and 
gives the command to rise, the animal heaves its big 
body up with a groan, then starts to walk, or rather 
to rock. This motion is due to the fact that it lifts 
both feet on one side at the same time, tilting its 
body from one side to the other. Tossing and pitch- 
ing, the rider feels as though he were in a sailboat 
on choppy water. So violent is the motion that 
the camel police of EgjTit bind their bodies tightly 
with long strips of cloth when they ride over the 
desert chasing lawbreakers. Alotor trucks have re- 
placed baggage camels to some extent, but the riding 
camel is still an important cavalrj' animal in desert 
military operations. 

Two Kinds of Camels 

There are two kinds of camels. The Arabian, or 
single-humped, camel is found in northern Africa, 
Arabia, and western Asia. The Bactrian camel with 
two humps is found throughout Asia. 

The Bactrian camel has reddish-brown or black 
hair. Its body is much shorter, thicker, and heavier 
than the Arabian’s. Its feet are more calloused and 


JUST IN FROM MANCHUR 



Two double-humped (Bactnan) camels reach the walls of Peking carrying 
baskets of produce from the rich fields of Manchuria. (Compare them with the 
single-humped Arabian camel pictured on the previous page.) The long shaggy 
hair of the Bactrian protects it from the bitter cold of its nauve Central Asia; 
it is also shorter and sturdier than its cousins, and its shorter legs and harder 
feet are well adapted to its rocky hilly country. 



Wh&t SINBAD FOUND OUT in the DESERT 
'~7he StovH of a Young Camel 



I IK6AD was a baby camel He Uved with 
his mother m the fat-ofl laod of Arabia, 
away across the sea Arabia is very hot 
and diy There are deserU there where 
the yellow eand stretches away for miles and miles 
It was at the ed^ of one of these deserts that bltte 
Sinbad lived 

He was only a few weeks old, but he had already 
leamwl to walk on his lon^ thin legs At first they 
were bo wobbly that he could scarcely stand up on 
them at all, but now although they stiE fdt a fittJ** 
queer, he could walk about without once falling down 
This made him very proud 
This morning Lttle Sinbad stood in the sand look- 
mg contentedly oil across the desert The hot sun 
beat down on him but he did not mind He hied the 
sun, and he liked the sand so he was very happy 
Not far away from him knelt his mother, blinking 
her eyes sleepily as she chewed her cud She bad a 
long neck, a small head, and a big body covered with 
shaggy brown hair On her back was a great hump 
Little Smbad thought she was a wonderful creature 
“llother,” he said to her, ‘ will I ever be as big as 
you are?" 

“Of course you wnll,” she told him “you ate a 
fine young camel and you are growing very fast 


“I uanf to go out on the desert,” 
said young Sm&ad 

“I’m glad,’ he said happily “I want to be big 
for then I can walk out there on the sa&d that stretches 
away so far, and I will see what the desert is hke 
The mother camel looked at him for a moment 
working her lower }aw from side to side as she chewed 
‘ Yea ” she said, I 8uppo«e you will want to get out 
on the desert as soon as you are old enough But you 
will not find much out there to see In the desert 
there is nothiog p'een— only eand and rocks end a few 
pnckly shrubs ” 

“But I want to see it anyhow, Sinbad said “I 
want to go out on the deceit ’ 

‘ You wnU,” his mother said ‘ You wsU cross the 
desert many times when you are older and carry 
loads on your bade for our master Sometimes our 
master himself will nde on your back There he comes 
now ” ahe added “He is bringing me my breakfast 
Smbad saw a man come out of a tent, rarrying an 
armful of fodder He was a tall man with a brown 
akin Instead of a hat he w ore a bright red and w hite 
etnped turban wound about his head 
Thehttle camel moved nearer to his mother “Our 
master bnngs you your breakfast every morning, 
doesn t he? ‘ be asked “He is a kind master ” 

‘ Yes ” answered his mother, ‘ he is kmd, but he 
only feeds me so that I wsU be strong enough to work 
for him Our master could not get along without his 
camels to carry burdens for him across the desert 
There is no other creature that can travel in the 
desert the way we can We have soft pads on the 
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1)01101113 of our feet that spread out -n-ide and flat 
■Rhen Re Tsalk and keep our feet from sinking in the 
deep sand. We can go ndthout food and rvater, too, 
if we have to. And we often do have to, out there in 
the desert where no green thing grows, and where 
there are no streams of water.” 

“But what do you do when you get hungrj' and 
thirsty, mother?” little Sinbad asked. 

“We are well fed and watered before we start on 
a joumej’’,” his mother told liira, “so we do not get 
hungry or thirsty verj' soon. We can live for a nliile 
on the fat in our big humps, and we can store enough 
water in our stomachs to last for days and daj’s,” 

“We are wonderful creatures, aren't we?” httle 
Sinbad said. 

“We are very^ Ronderful creatures,” his mother 
ansRered. ‘Won should be proud that you are a 
camel.” 

She got sIoR-Iy up, h'fting herself first on her hind 
feet and then on her front feet, as camels alR-aj-s do. 
Kow little Sinbad could see the big leathciy pads that 
grew on his mother’s knees and chest. He R'ould have 
pads like that, too, he knew, when he R'as a little 
older. All camels have them so that they can rest 
softly when they kneel on the ground. 

He stood beside his mother while she ate her break- 
fast. When she had finished, her master made her 
kneel down and put a strange looking saddle across 
her back. At once she began to groan so loudly that 
little Sinbad was frightened. 


”iCo — 0 — o 0 — o — o!” she groaned. "No — o — 

o 0 — 0 — o'” 

“Does the saddle hurt you, mother?” Sinbad asked 

“Xo,” she answered, “it does not hurt at all, but I 
groan just the same. You must always groan Rhen 
our master puts an3'thing on 3’our back. No matter 
R hether it is light or hea\’3’, 3’ou must groan as loudly 
as 3'ou can.” 

“YiTiat for?” little Sinbad asked in surprise. 

“It is the R'a3' we camels do,” she ansnered. “Per- 
haps if we did not, our masters R’ould put loads on 
our backs that are too heavy to carry' — I do not know. 
But I do knoR’ that r'c alR'ay'S groan. You must re- 
member this when 3'ou arc old enough to travel." 

“I RuU,” little Sinbad promised. “I vrill groan with 
all m3' might. But mother, wh3' has our master put 
that big saddle on y-our back? Do you know why?” 

I suppose R'e are going to make a joume3’,” his 
mother told him. “A journey out into the desert.” 

“Oh!” cried little Sinbad happily. "Then I will 
walk far out on the sand, as I have alwa3’S r anted to!” 

"No, Sinbad," she ansR'ered. "You are too 3’oung 
to R’alk far. You will have to be carried. Bab3’ 
camels alwa3’S have to be carried Rhen they make a 
long journey.” 

She was about to sa3' sometliing more, but just 
then their master led up one of his biggest camels 
and made it kneel down. Across his back he put a 
saddle and on each side of tliis he fastened a hea^’j 
load. 




When he had fitu^hed doing thi« ho picked hide 
Smbad up m hu arms and put him into a sort of 
haauDOck that swung from one side of the big camrl s 
saddle 

Smbad was surpnsed and frightened Ho kicked 
and squirmed as hard as ho could but his mother 
called to him and tned to quiet 1 im 

Be etiU Sinbadl she said They are cot going 
to hurt you You will nde m your hammock and 1 will 
walk just behind you All baby camels nde like that 
But I d rather nde on your back mother little 
Smbad cned ttliy can 1 1’ 

Because 1 must have you where I can soe you all 
the time she told him Be still now and you will 
be all nght 

So Smbad lay st 11 m his hammock white their 
master fastened a great load on his mothers back 
Maybe this will be fun after all he thought now 
that he knew lus mother would be close to him 
I will see the desert that I have wondered so much 
about 

Goom! ’ their master cned suddenly Gootn! 
This was hi3 way of saying Getupl 
Smbad s mother and the big camel got slowly to 
their feet groamng and grumbling The hammock in 
which little Smbad lay began to toss and sway for 
a camel has a very queer way of walking It moves 
the two feet on one side of its body at the same tone 
and then the two feet on the other side of its Iwdy at 
the same tune so that its body rolls from side to side 
But bttle Smbad did cot mind this he liked the 
motion. 


The hammock 
in uhich little Smbad 
£ay began to toss and sxiay 

Soon they came to where there were a great many 
other camels with loach upon tleir bseks They were 
being formed in a long line one camel behind another 
Smbad e b g camel took his place in the Imc and 
Smbad s mother followed close behind 
It was sU lery new and strange and exciting It 
was etc ting to see the desert like a great ocean of 
sand all round him andtowatchhismotberploddmg 
patiently along behind him holding her head high end 
looking at bus all the time with her big soft ejes 
And it was eacitmg to hear the tinkling of the little 
silver bells that many of the camels wore 
For a long time they trav eled on under the hot eun 
When noon came the caravan ^topped for a rest 
Smbad 8 master lifted him down from his hammock 
The bttle camel ran quickly to his mother and 
greedily drank the milk that he was so hungry for 
When he had Snished he walked about for a while 
It was wonderful bethought to be out on the desert 
like thisi He would have liked to walk on and on 
but bis mother was kneeling down and he did not dare 
to gel far away from her 

Thcother camels were kneel Dg too resting quietly 
unbl toe time came to «tait on again Most of them 
had cro^'^ the desert many tunes before and such a 
journey as this was nothing new to them But to 
little S abad it was very strange 
De looked curiously at the camel drivers sitting 
about on the sand and talking to each other When 
wonld they be ready to go on across the desert be 
wondered 

Suddenly he saw some of them spring to their feet 
Then others jumped up and still others until all of 
them were running about calimg excitedly to each 
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other. The camels were e.\'cited, too, and the men were 
very careful not to get too close to them. For no one 
can tell when a camel maj’ lose its temper and begin 
to kick and bite anyone that happens to be near it. 

Little Sinbad raised liis head and listened. He 
heard a low roaring sound that rolled across the 
desert, growing louder ever}' minute. “The wind! 
The wind!" he heard an old camel say. “The wind is 
coming!” 

Sinbad had heard the wind blow before, but he had 
never heard it roar like this! He ran as fast as he 
could to his mother’s side. “lYhat is it?” he cried. 
“What is it, mother?” 

“A sand storm is coming,” she told him. “You 
must lie down here beside me, Sinbad. Stretch your 
head flat on the ground! See how the other camels 
are doing!” 

Little Sinbad at once did as he was told, for some- 
tliing in his mother’s voice frightened him. “tVliat 
is a sand storm, mother? Will it hurt me?” he asked. 

“Wot if you do as I tell you,” she answered. “You 
must close your eyes. Your long eyelashes -nnll help 
keep the sand out of them. And you must close your 
nostrils tight so that the sand utI] not get into your 
nose. Then you must lie as still as you can lie.” 

The hot wind came v,-ith a mighty rush and roar, 
and the sand beat against Sinbad’s body like sharp 
little needles. He closed his eyes and he closed his 
nostrils as tight as he could; and he waited. 

The camel drivers huddled behind the kneeling 
camels for protection. Tiie camels lay veiy still, 
their heads flat on the ground, their eyes and nostrils 
closed, while great clouds of sand came s^vceping in 
across the desert. 

It seemed a ver}' long time to little Sinbad that he 
lay there, trembling with fright. After a while the 


storm died down and the wind stopped roaring. 
Then he heard his mother’s voice again. 

“The storm is over, Sinbad,” she told him. ‘You 
can open your eyes now. You have been brave.” 

“Have I, mother?” 

"Yes,” liis mother said. “Not many little camels as 
young as you are have gone through a sand storm like 
this. You did it exactly right.” 

“The camel drivers had to liide behind their camels 
to get away from the storm, didn’t they, mother?” 
little Sinbad said. 

“Yes,” his mother answered, touching him with her 
queer soft upper lip; “but we camels didn’t have to 
hide. It is better to be a camel than anything else 
when a sand storm comes. We camels belong to the 
desert and it belongs to us. You have good reason to 
be proud, little Sinbad.” 

The little camel thought about this for a long time. 
He was still thinking about it when the camels moved 
off again on their journey. High up in his little ham- 
mock, he looked across the desert, that stretched on 
and on as far as he could see. He was happier than he 
had ever been before. 

As the camels swa}'ed along on their way, little 
Sinbad thought: “I am glad that I am a camel. I am 
glad that I belong to the desert. I would rather be a 
camel than anytliing else in the world!” 
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It seemed 
a long time 
to little Sinbad 
that he lay there, 
tremblingivithfright 
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belter able to Bland rocks, Bnow, and lee It ean 
tiruife salt water and ewim lor short distances 
hair m winter may be a fool long The camel s hair 
cloth w e use in fine overcoata and other clothing cosnes 
from the Bactnan camels of Mongolia and northern 
China The finest quality is the short iilky donn, 
next to the skin 

Scientists tell us that the first camels lived in North 
America millions of jcars ago, and many fosads 
have been found They show a eteadj development 
from tiny creatures no larger than rabbits to the great 
beasts ne know today At eome distant time one 
group migrated to Asia across a land bndge that once 
existed over the Benng Strait Another group smaller 
and without humps, went into South America The 
llamas, alpacas, and vicuflas are the descendanta of 
this second group Thereafter, camels died out m 
North America 

There are no records of wild camels^ so the deitert 
dwellers of Arabia must have domesticated the camel 
m prehistoric times In the Bible we read that Abrs" 
hamtookonhisjoumey sheep and oxen and camels ’ 
Job had at one time 6,000, and the Amalekites pos* 
ses«ed “camels without number as the sands by the 
seashore for multitude ’ 

About ISo? the United States Army tried to intro* 
duce the camel into the deserts of Antona and New 
Mexico, but with LtUe success Descendanta of th^ 
camels were seen as late os lOTO Scientific name of 
Arabian camel, Cmnefua drmedanui of tbe Bactnan 
camel, Camlus boctruinua 

CAAIELLIA* Eveijone will acknowledge that the 
camellia, or ‘ rose of Japan ' is one of the loveliest 
flowers ever introduced into this country, but unlike 
tho European rose, which it resembles, it has little 
frsgrsatx The «/neUa pljat a aa eiergreea sbivb 
or tree with thick dark shining leaves, and in its wild 
state haa red flowers like those of out wJd rose 
Most of the cultivated forma are double or triple 
and vary in color from j ellow and whito to pink and 
deep red The camellia is a native of China, India, 
and Japan, and was introduced to Europe in the 
17th ccaturv by a Jesuit, George Joseph Kamel, from 
who'e name the latinired word camellia is derived 
It 13 now e*tensi\ely cultivated m gteenhmi'ea in 
Europe and the United States, and m some places 
m the South the bushes grow luxuriantly in the open 
grouad 

The eimellia belongs to the «* t»ouly T/M>eat and »te 
closest relative Is the common te* plant. There are about ten 
species sU belonging to one fenus CamcQtn, Tb* seeds ol 
eome species are nch in oU wluih lortns an article of com- 
meii^ m the Orient. 

Cameo. An engraved gem or sea shell bearing a 
design cut id relief is called a cameo, as distingnisbed 
from an tnloj^to, m which the engraved object is 
hollowed h«low the surface Cameoa are most fre- 
quently made from gems composed of two or more 
layers of different colors The figures are ®at m 
relief upon one of the upper layers of color, and the 
under layers form the background The stones most 


CAMOUFLAGE 
used are agates, onyx, sardonyx, and chalcedony 
Cameos have been used not only for personal jewelry 
but for adorning cups, vases, and even furniture 
A great luimbcr of cameos of the Egyptians, Greeks, 
and Romans are preserved in museums 
CAStERA If you darken a room on n bright day 
and admit no light except through a veiy small hole 
IQ the wxndow shutter, an mterted picture of the 
objects ui front of the hole will be formed on the 
back wall of the room, or on a wbte screen placed 
nearer the wmdow This is the simplest form of the 
camera cdvttra which m Lotm means dark cham- 
ber' , It Was used several centuries ago for observing 
eclipses A smaller camera obscura may be made by 
constructing a small box, with a pm hole m one side 

If a lens be put m the aperture, a much clearer and 
sharper image will be formed If this image la 
allowed to fall on a plate or film covered with chem- 
icals sensitive to the action of light, and the plate or 
film IS properly developed and ‘fixed’ by other 
chemicals, a permanent picture w obtamed, and the 
camera obscura becomes a photographic camera 
(see Photography, Motion Pictures) The image is 
{Qor« orless distinct accerdutg to its distance frotu the 
lens, and so it is necessary for fine work to focus the 
kos by moving it nearer to or farther from the back 
wall of the camera This u done by making the sides 
of folding leather, and such cameras are collad “bel- 
lows cameras “ 

If a mirror is put at aa angle of 4fi degrees innde a 
camera obscura. an image of the objects before the 
lenswillbefonned right side up, on a piece of ground 
glass above the mirror The viewfinder, with which 
many photographic cameras are provided, is just a 
email camera obscura of this sort The periscope is a 
camera ©beeura arranged to reflect downward (tee 
Lena, Periscope) 

The canwa Imda, a simple reflectmg device, when 
placed before the eje, projects an image of the sub- 
ject on drawing paper, where it may be copied accu- 
raleff Formerly much Used in imcroscopic work, it 
has been supplanted by modem photographic meth- 
ods It IS still used by artists and draftsmen. 
(JXMOUtXAGE Disguising objects to deceive the 
enemy ^les back at Iea.-t to the Trojan Horse In 
Ihe first Itorld War, it became an organized science 
rallod camouflage Ships and land targets were 
gcieened from enemy observation with designs resem 
Uing tho«e that conceal animals from their foes 
(*« Protective Coloration) Coverings of branches 
or fahnes sad confusing patterns of pamt were used 
for this puipose They succeeded quite well m de- 
ceiving the camera and the human eye. But in the 
second Itorld liar photographic filters revealed ca- 
ntou&i^e by picking out artificiaffy colored objects 
from their naturU settmg This forced the use of 
more eUborete methods For example, the wide flat 
loot of an airplane fictory might be made to appear 
like a 1-ina by covermg it with soil and actual farm 
buildings 
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CAMP FIRE GIRLS 


AT WORK and PLAY with the GAMP FIRE GIRLS 



Tie tire* tisirs iere ere tiirrj pin * ^o-id fnesdsi-P cisdie-lijil^p 
ceresrsy. Xeirs^f tc be ct^eis e! ti* ers-.'d tiroesi tne=d«hjp etth yo=C£ 
p»c;’e 1= ethe- !i=ds is pert e' tie Ctsi? F^e GirU' progrig. 

^AMP FIRE GIRLS. Wor’-oug together and plating 
together mean fun and cc<xa:p!:=hmeat to almost 
half a mdlna Camp Fire Girle m the United States 
and otb'^r conntriK. After school and during vacations 
these gmis meet together in small ne.ghborfaood groups 
for lemure-time artivitt's both outdoors and in. 

The story o’ Camp Fire begins 
in the vrocds Alame. r.here a 
famiir vent campms each sum- 
mer. Alother. father, and the chil- 
dren shared alike in vorL and 
play. Even dull chores vere fun. 
because they m-te evert' one a 
part in mr.kiuu the camp a sac- 
c-ess. And plenty of time remained 
fo- music, aarne>, and storife. 

The parents ttho made so much 
fun cut of camping vere Dr. and 
Airs. Luther Habey Gulick. They 
believed that other girls vould 
enjoy working and plawng to- 
gether. not only durina vacations 
b'ut in the ho'urs after school. So, 
with the help of other 1 

sc'isxs, 

they drew up a t-ear-round pro- 
gram of activitfes for yo’ung girls. 

In 1910 they fo’unded a national 
organization called Camp Fire 
Girls to cerry out thi- program. 


Since then more than 2,000 OX) 
girls have joined Camp Fire. There 
are now more than 350.000 mem- 
bers in the United States alone. 
Great Britain. El Salvador, and the 
Republic of the Philippines aI=o 
have Camp Fire organizations. 

Girls from 7 to 18 t'cais old, o: 
all races and religions, belong fo 
Camp lire. There are three aae 
groups. Blue Bird=. the juniom 
are 7 to 10 years old. Camp FL-e 
Girls are 10 to 1.5. Horizon Gab. 
the senior divirion, includes giris 
from 15 to IS. 

In both Blue Birds and Camp 
Fire Gmls the unit of organization 
IS a group of 6 to 20 girls. Each 
gro'jp has a member vho is IS or 
older. Blue Birds call this memher 
their Leader. Camp Fire Girls call 
her their Guardian. Horizon Club= 
have 10 to 20 prl= and an .Adiiser, 
who IS at least 21. .AH Camp Fire 
units hai e sponsors. These may be 
mothers or fathers of the girls or 
other interested grown people. 

Each Camp Fire gro'up in the 
United States gr.-es itself an Incfe 
name. “Wetomachick.’’ meaning 
‘■fnends.’’ is an e.vamp!e. Members also take Indian 
names, s'jch as “Wawingts.’’ or ‘‘ skill f tiL” to repre- 
sent their hopes of achievement. Camp Fire uses such 
names because it built much of its program on custo^ 
of the .Ame.ican Indians. Groupis in other countries 
use symbols from their own national traditions. 

CEREMONY OF THE COUNCIL FIRE 
X ."i"* ^ 


'Sem: 



exT {ct these ^’hea ther ire src-fciig fer Fire M^er rxsh. 


CAMPHOR 

sue Knowledge, Be Trustworthy, Hold on 
tn Health, Glorify Work, and Be Happj 
In Urge communities Camp Fire has a 
local executive who helps groups organ- 
ize arrange programs and settle prob- 
lems There may be a local council of in- 
terested citizens who promote Camp Fire 
activities If there is no local executive 
or council National Headquarters of 
Camp Fire in New York City, helps lo- 
cal groups m all their activnties 
Camp Fire publishes several books to 
help the eirl> and their leaders These 
include ‘The Blue Birds' Book’, a leader s 
program guide ‘The Book of the Camp 
Fire Girls' and The Honson Club Pro- 
gram Book’ Tliej may be obtamed from 
the New York headquarters Camp Fire 
publishes a monthlj bulletm The Camp 
Camp Fire Girls work for honors ui seven crafts— Firt G'rl with suggestions for all groups National 
home, creative arts outdoors aiientific frontiers dues are 50 cents h year for Blue Birds and $I for 
business, eitirenship and sport-* and games Canny Camp Fire Girls and Honion Club member* 
for a baby, baking a cake pUntuig a garden and C'MPliOR Manufacturers soldiers doctor* aiul 

designing the settings for a pLij ore a few of the hun housewives all u«« products made with the fragrant 

dreds of achievements for which girls can win recog- substance known as camphor About CO per cent of 

mtion As they earn more and more honors they all camphor used m the United States goes into the 
advance through four ranks— Trail beeker Wood nanufveture of plastics Ten per cent goes into 
Gatherer, Fire Maker, and Torch Bearer smokeless powder and, ten per cent into drugs and 

Blue Birds are not quite ready for Che full Camp ointments TTie remaimng U per cent appears chiefly 
Fire program They have group parties and games m moth cakes and other ui<ect killers furniture pul 
and begm to develop skills in the leven crafts Hon ish and nul polish 

ion Club members on the other hand, carry on Camp Natural camphor comes from a stately laurel tree 

Fire actmtiea from a more grown-up point of view Cinnamomum compfiora Wood from tlie tree is cut 

They emphasize development of personality and into chips and thexe are steamed Camphor comes off 
poise They work to acquire self confidence in meeting as vapor The vapor condenxes into crystals and oil 
adult problems Ileatmg the crystals with charcoal and quicklime pro- 

Ail three dmsions of Chmp Tire fuin tn a spew/ if<nxs a »%ipar tihiA conieoses tnftj gttm cjntpftof 
national project each year ‘Sometimes, as in a “Hi The camphor laurel is a native of Formosa People 
Neighbor' ’ project the empha«ia is on learning to m other lands have not been able to grow it success- 
appreciate one 8 neighbors of different racul nattonal fully for camphor production Prom 1895 to 1943 
and religious backgrounds Sometimes the giris con- Japan controlled Formosa and with it the worlds 
centrate on actlv^tlca that wall help to strengthen supply of natural camphor 

family ties and enrich home life One purpose of Chemists began trying to make artificial (synthetic) 
Camp Fire, aa stated in the t onstitution is “to per- camphor about 1000 By 1923 Germany was export- 
petuate the spiritual ideals of the home ” mg Urge amounts The United States begin com 

5’iW Ckatjr On-} g’.'suiss' Jsd .Haww as«wa*J gvtduflifli* ao » -spjjJj* on Jfia? And .cow 

Clubs take part in many community projea* They produces most of the camphor the country needs 
co8perate m clean up and safety campaign*, help The taw materials of synthetic camphor are turpen- 
raise money for the Commimity Fuad and sew for tine and hydrogen chloride gas Refining crude tur 
the Red Cross and the Needlework Guild Girls who pentine by a special process produces ptnene To make 
are old enough serve as hospital aides All enjoy m- camphor, pinene » sent through a senes of pipes and 
ternational friendships by writing to "pec pals" u tanlra to be Wended wnth the gas at vanous heats and 
many parts of the world pressures The product emerges as camphor flikes 

Outdoor activities are as imporUnt today as they Camphor a a white, crystalline, gumlike solid with 
were m the days of the Gulicka Adventure hikes, the formula CmHuO It is inflammable and volatile 

cook-^uts, canoe tnps,aDdnatureBtudypiovideinany In insecticides, camphor gives off an mjunous vapor 

good fames. Camp Fire owns hundreds of camp sites while evaporatmg In pyrovylm plastics it serves as 
where the girls sjjend week ends during the school a platbeuer (see Plastics) In smokeless powder it 
year and have longer outings dunng the summer acts as a s6i6tfwer, slowing down detenoration of the 
Camp Fire Girls always remember the Law of Camp explosive Camphor's use m medicine is as a counlcr- 
Fire V> orship Cod, Seek Beauty Give Service Pur- imtanf in lotions and nose drops 
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The WHERE, WHAT, and HOW of CAMPING 



RAMPING. The thrill of a camping trip is one of 
^ the keenest pleasures vrithin our reach today But 
it is a pleasure which is resen-ed for those who are 
wflling to learn the simple rules that make camp life 
comfortable and free from trouble. 

Each year sees a growing number of boys, girls, and 
adults finding rest, relaxation, and fun in our woods, 
and on our lakes, rivers, deserts, and mountains. In 
the vast stretches of the United States. Canada, and 
Slesdco there are still regions where the experienced 
camper can find a wilderness almost equal to that 
faced by hp pioneer ancestors. But a trip to those 
remote regions is not necessarv*. Wherever you live, 
there are sure to be places near at hand where you 
can enjoy camp life with sufficient independence and 
privacy to make it interesting, without the risk or ex- 
pense of venturing far from cii-ilization. Manv such 
places have been set aside especially for campers. 

Planning Your Camping Trip 

Information about districts suitable for campin-r 
can be obtained locally from chambers of commerce'’ 
automobile clubs,_ highway departments, countj- or 
state park commissions, and consen-ation bureaus- 
also from stores that sell camping equipment. The 
exceUent “Recreational ilap” issued by the National 
Park Semce in Washington, D. C., is also a splendid 
source of information. 

The tj-pe of countrj- in which you intend to camp 
the season of the year, and your own facilities will 
largely determine the nature of your trip— whether 
you go on foot, by canoe or boat, or on horseback. You 
may often be able to enter the camping district of 
your choice by automobile or bus, but the most de- 


sir.able camp sites are usually some distance from the 
main highways. In some of the national and state 
parks bicycle trails lead to the camp grounds. 

But whatever the nature of the trip, its success will 
depend upon preparedness. Even those who go camp- 
ing within five miles of their home must know the 
tricks that make life in the open easj* and comfortable. 

Need for Leadership 

No camping should ever be undertaken without 
suitable leadership. By “suitable” is meant a mature 
person, with good judgment, who likes bo\-s and girls 
and camp life and knows the out-of-doors thoroughlj- 
from actual e.xperience in it. Emergencies max- arise 
on even the simplest camping trip which will demand 
the judgment and counsel of one more e.xperienced 
th.an the young nox-ice. Being a member of a camping 
party is like being a member of a team, and there 
must alwax-s be a captain to help in making plans be- 
fore and during the trip, in keeping up the spirit of 
coojwration and good vrill. and in taking the respon- 
sibility for the health, comfort, and safety of the 
^oup. .Occidents and ex-en fatalities happen, espe- 
ciallj- in and on the water, usuallj- on account of igno- 
rance and carelessness, and that is one reason why this 
older leader is so necessarj- to keep things going 
amoothly and safely so that the fun and adx-enture of 
the trip xvill not be marred by unnecessary mishaps. 

_ Finding a Good Camp Ground 

Next in importance to the choosing of the leader 
comes the question of choosing the camp site. If you 
plan to stay in one place, it is often possible to scout 
around before the trip starts and locate an ideal spot. 
But when you intend to move about through strange 



country you must trust to luck that by four or half its me by the Bimple expedient of basing a place for 
past four in the afternoon a good camp site will appear everything and keeping everything m its place 
A large-scale topographic map of the locality will Camp Equipment-Choke of CJothtog 

help to indicate likely spots No eet list of equipment will meet the needs of 

The first three essentials of a camp site are good campers under all conditions Horace Kephart fa- 
drmking water plenty of fuel and dry ground A mous authority on camp lore gives us the key to the 
smootii place with a slight elope will let ram dram proUem when he says Ideal outfitting is to have 
away Storms turn many an attractive apot into n what we nant when we want it and not to be both 
temporary marsh because tl c 
ground forms a slight hollow 
In the fall and winter choose 
a site that is sheltered by hills or 
trees against the prex ailing wmds 
Perhaps the air will be still m the 
afternoon when the tents are 
pitched but before morning a bit- 
ing breeze may make an exposed 
camp seem like an explorer a sta- 
tion at the Sooth Pole 
During warm weather on the 
other hand the camp should get 
plenty of a r Tl e ideal spot la on 
a point or rise with trees for shade 
ID the afternoon but with mom 
ing sun to warm the camp and dry 
up the dew la nearly every lo- 
cality the fair winds blow from one 
direction the storms from an 
other Find out about this from the 
natives and try to have clumps 
of treee or a sheltering ndge on the 
Btormy side of your camp 
Do not pitch a tent near a dead 
tree which might blow down m a 
storm Do not set your camp near 
a chi! or the steep edge of a ravine 
over wtoch someone may fall m 
the dark If you must camp tear a 
chi! be sure to ng up a rope railing or lay a tine of ered with anything else His advice applies to all 
brush at least ten feet back from the edge Explore types of equ pment— shelter clothing cookmg uten 
any waters in which you intend to bathe for quick sib tools and general camp supphes One neter 
sands submerged rocks with sharp edges and snags failing rule w to watch the natives see what they 
on sunken trees wear and bow they camp out and then do likewise 

Beware of camp sites near dry brush stands of dry Camp clothing should be chosen for warmth w ear 
grass or piles of dead leaves A ftaoung spark m and water resistance Novices tend to wear warm 
this kind of materiil may turn into a raging and un weather outfits that are too thm and flimsy and cold 
controllable fire before you can run across your camp weather outfits that are too heavy and bully In 
ground to put it out summer underwear may be thin and of open texture 

Do not camp near growths of poison Ivy poison if the outer garments ere adequate to protect you 
sumac or ragweed And remember that mosquitoes he agauiat too much hot sun The exper enced camper 
in wait near swamps lush grass and stagnant water If takes aun baths in small doses He never starts out on 
you are close to a town or m a much used camping a long hike or canoe trip on a sunny day with shoul 
area avoid places where old tm cans broken ^ass ders and knees bare He lets the other fellow get the 
rusty nails or decaying refuse may be lying around heavy coat of tan and he knows that a painful sun 
Permusion to camp on private land must always be hum is the mark of a greenhorn 
obta ned from the owner and m many government In cold weather light wool underwear next to the 
areas a pernut IS required to use the camp sites b^t skinwUldomoretokeepyou comfortable than a thick 
fires or cut dead timber The good camper not only over oat and a single sweater covered with a th n 
leaves the site m better cond tiun than when he found wmdproof coat la warmer than two heavy sweaters 
it but he also keeps it in excellent condition duni« xnUiout the cost 





Light vroolen ankle socks may be used around a 
camp site, but for general use thick wool golf socks or 
stockings are desirable. Town shoes with tliin soles 
are -wortUess. Shoes should ha^c strong soles, be 
room}' and comfortable, with low, broad heels, and suf- 
ficiently high to gir e protection to the ankles. Bub- 
ber soled “sneakers” may be worn for boating and 
canoeing but nerer for traveling overland. Light- 
weight woolen pajamas are best for northern climates 
and high altitudes, and the ordinarj* cotton pajamas 
for general use. 

Here is a check list of personal equipment for a 
three-daj- trip: 

For Each Camper Extra for the Leader 

2 sets underwear Tirst-aid tat 

2 shirts or top garments Watch and whistle 
1 paw of pajamas Pencil and notebook 

1 pair of or eralls knickers, ^^aps and compass 
bloomer^, or breeches Food hat, menus, recipes 

1 paw of shoes or boots and Rc«cr% e supply of matches 
lighter pair to wear in camp Dittv box (needies, thread, 

2 pairs stockmgs safety pins, clastic bands, 

1 sweater or lumberjack buttons, twine, candle ends, 

I slicker and ram hat etc ) 

1 bedroll or sleeping bag Tools — pliers, fiat file, claw 

1 set of toilet articles hammer, assorted nails 

3 handkerchiefs and a ban- Spool of 2-inch adhesne tape 

danna for mending paddles, 

1 mess kit or equiralent patching leaks in canoes. 

I hatchet or one hand an tents, etc. 

1 jackkmfo ^tonc^, m change and small 

1 flashlight bills 

1 waterproof match case Field glasses 

V swimming suit Camera 

1 large piece of mosquito Extra rope, paddles, etc. 
netting 

The Jeader may also bring bird and plant guides, 
and other books suited to the interests of the expedi- 
tion. 

Packing and Sleeping Equipment 
For longer trips a waterproof knapsack is neces- 
sarj'. This may be purchased, or made and water- 
proofed at home It should hat e carrj-ing straps com- 
ing from a single point of suspension in the back, 


should have outside pockets, and be waterproof. A 
rubber-coated poncho or a waterproof canvas ground 
cloth is absolutely essential when sleeping on the 
ground. It should be at least GG b.v 90 inches in size, 
so that it maj' be used over as well as under the bed- 
ding. Ponchos or ground cloths may be used for 
making a temporarj' shelter, in which case they should 
hate three one-half-inch grommets (metal eyelets) in 
each side, through which ropes aie fastened for peg- 
ging out. 

Plentj' of bedding is essential and the wise camper 
makes up his bedroll as a scries of folding envelopes 
in order to have as much under liim as over. This 
makes it necessary' to crawl in from the top like a 
catcrpiilaT, but it is well worth the effort. 

One all-wool blanket is worth two or three of the 
other kind. Furthermore, wool is warm even if it 
gels damp; whereas damp cotton is intolerable. See 
to it that you hax c plenty of bedding wider you. Cold 
from the ground will reach you more quickij’ than 
cold from the air, and, unless your bed is on dry sand, 
you will find the ground nearly alw ays cold Layers of 
newspapers under the outdoor bed absorb the damp 

On longer trips, cotton ticks can be taken along and 
stuffed with straw, moss or dned Icaaes for a mat- 
tress. In planning a comfortable camp bed. do not be 
afraid of appe.aring “soft." The experienced camper 
knows that restless and uncomfortable nights can rum 
an otherwise perfect trip. 

Cooking and Eating Equipment 

The best tiyies of cooking and eating equipment are 
those consisting of a large kettle of cast aluminum 
inside of which aii the other utensils are nested. These 
are sold by outfitting companies and the large mail- 
order houses. One or two smaller kettles fit inside the 
big one. Then comes the coffeepot with detachable 
handle, with the cups inside of it Ivm'i cs, forks, and 
spoons go into the free spaces. The plates fit in at 
the top, and a heax'y straight-sided frying pan with 
detachable handle forms a lid over all. For short 


GUESTS OF UNCLE SAM IN THE HEART OF A NATIONAL FOREST 



trips, howe\ er, equipment 
carefully selected from 
the 5- and lO-cent stores 
wall suffice. 

Long-handled mixing 
spoons (witb bole in han- 
dle), water pails with coi - 
ers, a long-handled fork, 
and a pair of cheap cot- 
ton gloves are all useful 
Also useful, but not es- 
sential, are a reflector 
oven, sheet steel oven, 
grate or grid, and Dutch 
oxen. 

Screw-top or friction- 
top tins Imed with waxed 
paper are good for pack- 
ing bacon, butter, coffee 
pickles, etc. White paraf- 
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fined food bags in different sj2es Irnm 
one to ten pounds are best for packing 
aif dried foods These bags and all 
other food containers are parked in a 
Bmall duffle bag, pack sack. Adiron- 
dack pack basket, chuck bo-^, or what- 
ever IS chosen to hold food supplies 
Tooii for trips should never lie earned 
in glass containers 

Tents and Other Conveniences 
Tliere are literally dosena of kinds 
of tents and shelters available The 
army pup tent js the moitt popular 
on short trips Tor longer trips when 
roomier and more secure shelter is 
desirable, the "umbrella” tent with 
sewed-in floor has proved to be one 
of the very bert f*e« picture on u previ- 
ous pa^e of this artielel It tan ^ put 
up even faster than a pup tent, and it 
will stand up m winds that would 
blow down tents of almo't any other 
slape TeUecoping and folding metal 
poles are provided for these tents but 
when it would be mcon'enieut tn carry tltem, thev A knife should be plain and solid with large and 
can be left at home Aceoter pole and twocrosspol^ email blades of good steel, and with a strong spring 

can be cut quicki} at almost any earap site U should fit well in your hand and have a smooth 

Other items to be considered are a folding candle gnp Tlie blades should be kept clean and sharp, 
lantern or homemade equivalent, trench shovel, eraall which means tliat they must be carefully wiped after 
spade or large tiowsl, dish pin and steel wool oc use sod must never be thrust mtcahoC fire 
copper sponges for scrubbing the dishes, clothes line When cutting hold the knife in the palm of the 
and ilotfiespins hand with thumbdoubled bark over tlieotherflngers 

Komemaifs £4ulpmen( -out against the back of the blade 2o straight wnit- 

Muoh excellent equipment of all kinds con be made tbog, cut nuay from you with a shallow, straight 
by campers themselves at little or no evpease Tents, push and with the blade forming an angle of about 
shelters, tarps, and ground cloths esn all be made 45* *itb the direction of tbe cut Use the same place 

and waterproofed at home Ladles bowb, candle on the bb<le on any given stroke H your hands are 

holders, and makeshift lanterns can be cut out from soft, pieces of adhe'ive tape should be put in adJ 
Bttisil tins A reflector own cop be made out of a vance on pheea where bJmers might form Bhste/ 
five-gallon oil tin by cutting it m two from comer to ate ' had medicine ” Sheath knivea should aJaaj/j y 
comet and inserting wires across the inside for worn on a belt behind one hip— never in front vv^e 
the baking shelf. tbey may stab through the aheath and into yoi^rg 

Excellent kettles can be made from No 10 tins, when jou stoop over / 

wbch have been opened with a patent can opener to Kew carry an open knife 
leave a smooth edge Two holes are punched on op- pc® tJayitdown on the ground, open or unoj^ed 
positc Bides of the nm for inserting a slout wire bail tJoo’t carve bark, trees, furniture, public builAg», rad- 
A pamphlet published for the Gal Scouts gives ingv, posts, etc 
illustrations and directions for many of these useful Don't cut know 

gadgets, and the outfitting catalogs of both the Boy I>»'‘ use a knife as a screw driver, crowbar, 1 miner, or 
Smut, and the Girl Stoni. .hoir p.ttnra ol .U 
sorts of camping equipment 

Chooilog and Uiiog a Knife Hatchets and Axe* 

To enjoy a camping trip properly, carapeis seust Hatchets have short helves, or handles . ,ea have 
have good food In order to cook this food, there longer handles The cheaper models of b th. with 
must be a good fire To build a good fire, the camper stained or softwood helves, heavy heads, md bad 
must have proper tmder, kindling and fuel, and balaoce, are dangerous and almost worthless ^ouble- 
that 18 why it is 80 veiy important to know how bitted axes should never be earned on camp A inps 
to use and care for the kmfe and ax These toob are An exceUeut sfrround camp ax ig one made o\ good 
absolutely essential, but they are also very dangerous tool steel with » hickory helve about 24 inche^ong 
if used carelessly Hence there are c«iam iul« which The camp hatchet should be of equally good qiV, tj 
miat be fodowod m using each and of toeihiim weight -from about 22 to 2<1 mm\« 
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RIGHT AND WRONG WAY TO SPLIT A STICK OF FIREWOOD 



The safe and proper way to attack the stick is shown at the left. Notice that the stick is stipported In a groove in the chopping log 
and that the ax strikes the stick over the point of support. If you use the method shown at the right, you not only run the risk of 
cutting your foot, but yon also strike the stick Co a way less likely to split it at the nrst blow. 


The helve is held in place in the “eye" of the head 
by a metal or wooden wedge, and it i*: of the grcalcsl 
importance that the helve be firmly fastened into this 
eye at all times. It is extremely dangerous to use a 
tool wth a loose head. IMien not in use, the hatchet 
should be worn in a sheath on a belt, just behind the 
hip, mth the blade pointing toward the back. An 
8-inch flat file and pocket carborundum or oil stone 
will keep the blade sharp and clean. When the ax is 
not in use the blade should be in its .«heath or sunk 
into the chopping block. Never leave it on the ground. 

The Art of Chopping 
Among the many skills known to the 
competent axman, these are of special 
use to the camper; cutting large and 
«mall logs in two, splitting kindling. 


stick,' near the exposed fingers and hand. 
One safe way is to hold one end of the 


stick ,at an upward angle in the left hand and, placing 
the other end of the stick on the far end of the block, 
to deliver a sharp blow at the point where the stick 
rests on the block. If the stick docs not split all the 
way through, a quick twist of the ax in the split will 
usually complete the job unless the stick has a 
crooked or knotty grain. If the stick is thick, tough, 
or green, it should be jdaced on a crotch in the chop- 
ping block and the blow delivered in the middle of 
the stick, where it re.'-ts firmly in the hollow. 

Stakes arc made by holding one end in one hand at 
a slant of about 45° to the block, where 
the other end is braced in a small crotch 
or against a knot. In trimming limbs 
from a log. it is best to start at the butt 
or larger end and chop toward the tip. 
Wood chopping is not only a science, 
but an art. Here are a few general rules: 

1. Do notiung that will mar or destroy 
property. 

2. Never chop until sure the nre of your 
STvinp is clear of or branches. 

3. Get a solid footing. Have feet parallel 
and braced well apart and as much out of line 
of direction of stroke as possible. 

4. Never chop anj'thinf; that is likely to 
elip or move t hile ax is in the air. 

5. Ne\*or put a foot on the log to hold it 
down while chopping. 

6. -Vvoid striking knots. 

7. Never throw an ax at anything. 

S. Never allow anyone to stand in front 

of, behind, or near you. 

9. In using a hatchet, hold it firmly in one 
hand, with wrist stiff. In using an ax, the 
hand nearer the head of the ax slips up and 
down the handle as the ax rises and falls. 

10. Remember that a carelessly used ax 
is just as dangerous as a carelessly used gun. 

Choosing Wood for the Fire 
Abilitx' to build a good fire under all 
conditions is one of the essentials of a 


USING A HATCHET 



The girl’s left hand is well out 
of danger. This is much safer 
than holding the stick upright 
and sinking the end. 


, sharpening stakes or tent pegs, trim- 
'oing limbs from a branch or a felled 
f^'ee, and actually felling a dead or 
y,^'’esirable tree. To chop a large, mov- 
(jbiejMog in two. a “V” is made on one 
side. t®t® turned and another ‘W” 
made onW^® opposite side, the two “V’s” 
meeting* Strokes are alternated and at 
on nnirl^tof approximately 4.5° to the 
"ihe log. The “V” should be a 
half as ^vide as the log is 
. small log is to be severed, it 
placed on a notched chopping 
^ large log ■(vitli the point at 
Ls to be cut directly on the 
Id the ax brought down on it 
loint. 

utting kindling, never hold up a 


length I 
little ovel 
thick. If' 
‘■hould be 
block orl 
which it| 
block, 
at that 1 
In I 


stick lengthwise on a block in one hand 
and bring the ax down on top of the 



good cimper Fuel ii the first conuderat on 
Although you can serve the cause of con 
servatioa by usng down wood (v,ood 
lying on the ground) as much as poss ble 
any old log or branch will not serve the 
purpose The hard woods—partioularly 
hickory oak ash beech birch and hard 
maple— are best for broiling baking frying 
and wherever coala are reeded Tie ever 
greens and such soft I ardnoodsaa poplar 
and sycamore are good for rju ck short fires 
Campers do not u c p tchy woods for fuel 
if they can help it because tl ey arc smoky 
and sooty Green wood w 11 bum best m 
fall or winter when the sap is out and green 
wood from h gh land bums better than tl c 
same sort from low land or along a river 
edge Dry weathered roots sound top 
p eces from, piles of driftwood and aoui^ 
knots from decayed trees are good fuel 
It a bve tree must be cut select one which 
« crooked stunted of an undesirable ape- 
c ea or one in a group that needa to be 
thinned out to make room tor better growth 
In other words select the leorst tree avail 
able that will suit the purpose 
Tmder la the material u<cd to start the 
fire Any of the follow ng makes good tin 
der shredded b rch hark from down trees 
curU enippcd carefully from Uve birches 
el vers ehavings or ehaved clumps from fat 
pme or dry soft wood dry apl t twigs from 
dead branches t ghtly rolled clumps of dry 
grass dried poe cones dr ed weed tops 
The kvadv: tait hse ta thA 'e.h ch 

m turn sets fire to the larger wood K a 
dlmg should be epl t into p eees small 
enough to catch fire quickly All three 
classes of fuel should be prepared for use 
and roughly arranged by s res on the wind 
ward dde of the fire s te If rainy the wood 
pile should be kept dry by a poncho tarp 
or rough shed of larger st cks 

Types of Camp Fires 
The Vn** fisea and their 

vanat ona are the most common— the Aunt- 
er « or 1 apper s fire the Irtruh fire the re 
flectOT fire and the log cabin or enjs ress 
fire The first three are useful for cook ng 
the th rd and fourth for warmtl and I gbt 
The hunters fire con sts of two wet or 
green logs at an angle or two rows of stones 
with ll e fuel la d between The w der end 
should face the wind The cooking utensls 
are rested across the fire on top of the log*- 
An excellent vanat on of tb s fire is shown 
m the accompanying p ctures 
The trench fire is rectangular m shape 
s3 ghtly narrower than the pans to be rested 
across it and gradually sloped from the 
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■nider, "vrindward end down to a foot or so in depth 
at the rear. The sod and dirt are placed to one side in 
a neat pile and when the fire is put out both are r^ 
placed so that little trace of the fire is -vdsible. This 
type of fire is less likely to spread, conser\-es fuel, is 
not so hot to uork over. The deep end of the trench 
may be lined with rocks and covered with a flat stone 

REFLECTOR FIRE FOR WARMING A TENT 






This kind of a. “fireplace** six or eight feet in front of an open tent ^11 warm the 

Inside in a lew minnles. The bach and side logs mnsl he green wood. 

or old piece of sheet iron to make a sort of stove top. 

If the trench is made larger, we have the barbecue 
pit, bean hole, or imu pit. 

The reflector fire is so called because the heat is 
reflected from a windbreak and may be apphed to a 
reflector oven or to heating a lean-to or open tent. The 
windbreak should be made as simply as possible of 
a large fiat rock, the side of a boulder, or of an old 
piece of sheet iron or stove top. Failing these, it may 
be made by piling wet or green logs horizontally 
against two long stakes driven into the ground 
with a backward slant and supported by short- 
er brace poles 

The log-cabin fire is made by crisscrossing 
green or wet logs to the desired height and then 
erecting a higher teepee of dn’ uood inside 
this pen The flame follows up this teepee and 
gives out light and warmth to the campfire 
circle. 

ikiost campers, even those of wide experience, 
build far larger cooking fires than they need. 

The result is scorched food, burnt fingers, and 
smoke-filled ej es. A meal for six people can 
be cooked on a fire that you could cover with a 
Stetson hat. Get the fire going fast, let it 
bum down imtii the flames are low, bank it in 
close with the side logs, and then let your ket- 
tles and frying pan cover it almost completely 
to conserve the heat. There is an old Indian' saying: 

“Eed hlan make small fire, rit close. TVTute Man 
make big fire, stand far away.” For cooking, it paj-s 
to txj- the Eed !Man's way. 

There are many devices to hold kettles over a cook- 
ing fire. One is the lug pole, which consists of two 
crotched or split green sticks driven into the ground 
with a green pole across to hold the kettles. Another 
is the dingle, wonigan stick, or lea slick, which looks 
hke a miniature well sweep (see picture on page 61). 


To get a fire started on a wet dax', break off dead 
twigs from standing trees, make a large handful of 
fine shavings from them, collect thin peelings of birch 
bark, or shred some pine cones. Then split a ferr 
sticks into pieces no bigger than a pencil and pile them 
on jour tinder in the shelter of a stone or log Set 
fire to this, and then put on two or three larger sticks 
As the flame rises, blow on it from the 
side— gently at first, then with increas- 
ingly strong puffs In a short time jou 
mil ha\ e a blaze hot enough to stand the 
addition of large wet sticks. 

Hon to Put Out the Fire 
Even more important than knowinz 
how to build a fire is knowing how to 
put it out properh- The public is con- 
stantly being educated to the danger 
and terrible losses resulting from forest 
fires, for manj' of u hich careless camper 
have been responsible Every camper 
must consider himself a volunteer fire 
warden and help to educate other campers 
to the absolute ncccssitj* of making sure, first, that 
camp fires are built onlj- in safe places, and, second, 
that everv- last spark or smolder of the fire is extin- 
guished before leaving it, even if you are going to be 
gone onlj' a short time. 

The only safe wav’ to extinguish fire is to throw on 
quantities of water, stirring up the ashes and imder- 
part until all the sparks are out. If water is not avail- 
able, the fire has to be beaten out and completely cov- 
ered with sand or earth. In manj' places the ground 

HOW TO BUILD AN “IMO” PIT 



After the stones hare been heated for an honr or more, scrape o^ tie 
coals, pet in the fish or fotcl vrapped in leaves or clay, pnt bach tie 
coalst and cover ^th earth for three hours. This is a 'Hawaiian tnck 

is covered with a thick lav*er of pine needles, leaf 
mold, peat, or dry sod in which fire continues to 
smolder, even when it anpears to have been extin- 
guished on the Surface. For this reason, always dis 
around the edges of the camp fire before assuimnc 
that it has been entirelj’ put out. 

Camp Sanitation 

There is no way to tell whether water is safe to 
drink short of havung if tested in a laboratoiy. Eun- 
ning water does not punfy itself. The dear spring 
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may harbor t>-phoid germs Unless tie 
water supply can be taken from home or 
obtflinod at a nearby farmhouse where the 
supply has been recently tested and af>- 
proved it will bo necessary to purify the 
water on the spot Here are three ways 
to purify w ater out on the trail 

1 Bo E tor 15 ID nates and pour from ooe clean 
vessel to another to aerate 

2 Add tfalasoDe tabloti following direeuoni 
on the bottle 

3 Adi 2 drops of 2M per oeot solut oo of iodine 
to a quart of water and let stand twenty mm 
utos bofore dnalcing 

The Simple trench latnne isan acceptable 
w ay of disposmg of human wastes After 
ea^ use dirt is throvn back into the 
trench Garbage sho ild be buried im 
mediately m a garbage pit Tin cans should 
be put into the fire then flattened out and 
buried as should all glass and other such 
wastes Dish water should be poured careful 
ly m a spot where it will be absorbed quick 
ly or else put in a rough stone-hoed grease 
trap or pit which can bo burned out from 
time to time and ultimately covered Dish 
es should be washed m hot water with lots 
of soap and carefully nnsed in boiling 
water and dried Sand moss grass roots and paper 
napkms or towels are useful m cleaning steky or 
greasy dishes The utmost care and cleaDliness la 
the preparation pcesorvatioa and consumpton of 
food should always be observed 

Personal }lselib 

No camper ahould start off on a tnp unless id per 
feet health and unless through practise walks or n 
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A Hi^DY_PLACE TO WASH Jf ^re poKonous 

I snakes in the locahtj 

i the firstraid eqmpment 
should include a Dudley 
. kit or a Binular kit using 
1 the saction cup treat* 
j ment The e may be pur 
chased at drug and 
1 sporting goads stores 
I Take care of evejy cut 
* or b! ster to avoid any 
''t possible infection Ifyou 
' • get a puncture wound 
from a rusty nail or a 
barbwire fence be sure 
to go immediately to a 
doctor for treatment 
(See ateo First Aid ) 
Safety Sugseatlens 
Rules for water safety 
must always be fool 
proof Never swim alone 
or when fared or over- 
heated Swimming m 
strange waters is er 
tremely hazardous and 
it should never be 
done until the bottom and ad;scent surroundinp are 
uvestigated carefully and unless the leader is present 
It u dangerous to go out in old rafts boats or canoes 
found along shore Be careful not to overload boats 
of any Lind and refuse to enter any boat with a per 
son who thinks horseplay on tl e ater is funny 
Nonswunmers should wear life preservers while they 
: boats or canoes If a boat or canoe upsets do 



cent conditionmg* events he is in trim for the do* not try to swun ashore even if you are a good swim 


mauds the tnp will make on hia energy and strength 
Maintenance of the usual health habits and plenty of 
sleep and rest are part of the game A tnp la a kisure* 


mer Stick to the craft until help comes or the boat 
can be pushed a^ore For safety on land the camp- 
t ahould keep together especially in heavily w coded 


ly excumion not an endurance content or a race or billy countiy Never eat or taste unfamihir things, 
against tune or the elements The wise camper must *■ " ‘ ' " ■”* ‘ 

know how to protect himself from insect pests and 
po sonoua th ngs of the woods He should be able to 
recognize po son ivy poison sumac and poison oak 



baodle wild animals or cut across pastures or cattle 
eoclosurea 

When campers have to hike along mam traveled 
roads they should go in smgle file on the left side of 
the road facing tie oncoming traffic 
ith the leader m advance of the 
group and an a’^ stant brmging up 
tie rear At mght the same forma 
ton should be kept The leader and 
assistant should each carry a light 
and wear a broad white band around 
the waist m add t on to the white 
handkerchiefs or bands which all the 
campers should wear tied on the 
ankles just above the shoe tops 
(For further infonnaCion on topics 
related to camping consult the art cle 
on V acat on Activities For a cho ce 
of books see the Campmg "ectioa 
in the b bl ograpby under Hobbies ) 



CONTRASTING VIEWS OF A GREAT NATION 






Uoatreal ti Cau<l« t S«eoad twgMt City and Oae «f tbe Largest laltad Seaports m t^e World 


/-MIADA Turn lie 'V.S 
northern border of a*x«o) • 
the United States to the 
silent wastes of the N'orth 
PoJe from the Atlantio 
Ocean to the Pacific 
stretches the vast ma- 
jestic land of Canada 

With an area of 3 S-15 774 

square miles it is the 

third largest country in 

Ahr «onW Gntf Kenans 
and China have a greater 
area It la larger than the 
United States and Alaska 
combined and almost as 
large as all of Europe UJctmif r/»aiiij»,AB«*»« 
This sovereign nation in ^ilr *rJ ”! 

the British Common- waaPM K*Bitw« qwi«c 
wealth of Katons is 70 
times larger than Eng 

land Yet w all its great expanse live fewer people 
(14 009 429) than in the state of New 'Vork lake 
the beads of a necklace on a slender chain most of 
the cities and villages lie along the southern bonier 
ttiUun 200 miles of this border live nine tenths of 
the Canadian people But the world significance of 
Canada and particularly its significance to the 


United States is far 
iitwa s^i ctpt cciMati* greater than US fen people 



would indicate This is 
the ontj one of the 23 
nations in the IVestern 
Hemisphere that has kept 
its political ties with 
Europe In the words of 
tViDSton Churchill Brit- 
ish statesman it is thus 
a binder together of the 

ihgiltftt •‘pisthiiTg- jseispAff 

a magnet evercising 
a double attraction draw- 
mg both Great Britain 
and the United States 
toivaids J erseJf and thus 
drawing them closer to 
each other 

_ No geographic social 

or racial barners separate 
Canada from its closest neghbor The two countries 
speak oommon language share a common historical 
background and way of fife E'en the laige French-. 
speskmg group which compnses a third of Canada e 
population has far closer ties with the Umted States 
than with France from which it has been separated 
for nearly 200 years 
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How People Made a Living in Canada 1891-1951 



Each complete tymbol represents 100,000 gatnfglly occupied 


Occupations by Provinces in 1951 



Each complete symbol represents 100,000 gainlully occupied 
No symbol because golnlully occupied were less ihon 50,000 

H ogriculture, minlns, togging, (ishlng, hunting C=5monuIoc1urina, construction, loborer, 

== trade, Ironsporlotion, communication, public utilities SSKservice 


166 ) 


1891 Thl r P«P'* >" Conodo worked in eodt of the moior groups of occupations in 1951 than in 

Ind huntfnt In^l BOl h tT f P'f’P'^'P" ">* e^h-odWe indusWes-ogriculture, mining, logging, fishing, 

wfd or^v o'nl fifth Vhe LrL occupations, but by® 951 they const!- 

monufrc^Lna ond co^rnirtio " transportation, communication, end public utilities and in 

sonof nlTcflvrm “'“'"'5 -nrreo.ed slightly. The largest goin occurred in service occupotions-clericol, per- 
sonol, protective, managerial, professional, and finondol. The bottom thorl shows chief occupofions in eoch prov^ce. 








UCCNO 





Across 4 000 miles of mJortjfied boundary the peo- the Iwo countries should understand each other 
pie of the two countries have migrated for genei* us look at the beautiful land that is Canada, and 

tions — ^farinere of the western United 8Utea mto (he people who have made it great 
the fertile lands of Alberta s Fe^ce River country. The Natural DlHiton* of Cauada 

theFrench fanners of Quebec to themillsofhiew Eng Natural barriers running north snii south, divide 
land, the Ontario laborer to the lactones of Pelrmt southern Canada into a senes of parallel sections, each 
Tourists from the United States in 1951 nurobwed of which » separated from the other by hundreds of 
almost 25 nuUioa— about twice the total population miles of virtually uninhabited wildemiyis Each com- 
of Canada They spent 25S million dollars a sum mumcatea more easily with the corresponding region 
about one half the value of Canada t newsprint ev below the United States border than with the rest of 
ports for that year The people of the Umt^ States Canada to the east or west The map above serves to 
have invested about 8 billion dollars m the develop- make clear this pecuhar geographical ahgnment of the 
ment of Canadas mines forests and industries coimtiy 

Canadians have about a billion dollars mv ested m the On the cast coast the Appalachian Mountains reach 
United States Two of the grastest trading natioiis in northwaid from New England to the Gasp4 Peninsula 
the world— each is the other s best customer and the Their forested slopes cut off the Mantime Provnjcea 
flow of raw materials and manufactured goods amsB of New Brunswick, Nova Scotia, and Prmce Edward 
the boundary hue is enormous the heavUy populated St Lawrence River 

With so large a stake m each other’s prospwity, to vallty and Great Lakes region of Quebec and Ontario 
much of common interest, it is most desirable that Acrossthecontment the Rocky Mountains reach their 



















A PICTURE JOURNEY ACROSS CANADA 
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1. On the rocky coast of Hova Scotia twA 

2“*®"°- It plain why so few neiSfl *^_® forests and innumerable lakes of the Canadian 


Kockies above Xake Lomse; at the leftis the Victoria Glacier. 




















SOUTHEASTERN CANADA — Conf/nued 


2,152 

937 

1,000 

6.346 

500 

676 

3,097 


Marguerite (river). Que. 
Maricourt (lake). Que. 
Marj's\ille, N. B. 

Massey, Ont. 

Matachewan. Ont. 

Matane. Que. 

2^Iatap^a, Que. 

Matheson. Ont. 

Mattawa. Ont 
McCormack (Island) 

N.W. Terr. ^ 
McKenzie Island. Ont. 

1,450 

Meafcrd, Ont. 3.17S 

Mealy (mts ), 

Mecatina (cape), Que. 
Marantic, Quo. 6.16^1 

MeUille (lake). Newf. 
Menlhek (lakes), Newf. 
Mcsgouez (lake). Que. 
Michikamau (lake). Ncwr. 
Michipicoten. Ont. 
Michiplcotcn (Isl.), Ont. 
Middle Bay. Que. 

Middleton. N. S. ^*^95 

Midland. Ont. _ «.20G 

Mille Lacs (lake), Ont. ^ 
Milltown. K. B. 2.20. 
Mingan. Que. 60 

Mlngan (passage). Quo. 
Mlnto. N. B. 850 

Minto Oake). Que.^ _ 
Mlramichi (bay). N. B. 
^liscou (island), 2^* B. 
^^issinalbl (river), Ont. 
Mistassibi (rt^e^), Que. 
Mistassini, Que. 2,298 
Mistassini (lake). Que. 
Mistassini (ri\er). Quo. 
Mistassini Post. Que. 
Mlstastln Cake), Newf. 
Moisie. Que. 351 

Moisle (river). Que. 
Moncton. N. B. 2«.3W 

Mont Joll. Que. ^‘^9? 

Mont Laurier. Que. 4.701 
Mont Louis. Que. 500 
Mont Trerablant (park), 
Que. 

Montague. P. E. L 1.008 
Montmagny, Que. 6.844 
Montmorency, Que. 5.817 
Montreal, Que. 1,021.520 
- 500 


G 3 
F 2 
G 4 
D 4 
D 4 
G 4 
G 4 
D 4 
E 4 


400 

300 


D 2 

B 3 
D 5 
J 3 
J 3 
F 4 
J 3 
G 3 
E 3 
11 3 
C 4 , 
C4 
J 3 
G 5 
D 6 
B 4 
G 4 
H 3 
n 4 
G 4 
F 2 
H 4 
H 4 
D 4 
F 3 
F 4 
F 3 
F 4 
F 3 
H 2 
G 3 
G 3 
G 4 
G 4 
E 4 
G 4 


F 4 
U 4 
G 4 , 
F 4 
F 4 
D 4 
D 3 
D 3 
D 3 
D 3 
E 1 
H 4 
G 3 
J 3 
H 2 
H 2 
C 3 
F 1 
F 3 


H 4 
11 2 
D 4 
C 3 
C 3 
II 2 
E 3 
E 5 
C 3 
E 4 
K 4 
E 3 
G 3 
D 5 
E 5 
E 5 
E 4 

G 3 
F 3 
C 3 

D 2 
E 4 

E 4 


200 

1.265 

1.90ft 

5.183 

SOO 


12.704 
700 


Moonbeam, Ont. 

Moose (river), Ont, 

Moose Factory, Ont, 

Moose Ri\'cr, Ont. 

^toosonee. Ont. 

Mosquito (bay), Que. 
Mulgrave, N. S. 1.212 

Mushalagan (lake), Que. 
Mutton Bay. Que. 110 

Nachvak (fjord), Newf. 

Naln. Lab., Newf. 

Naklna, Ont. 500 

Nantais (lake). Que. 
Naokokan (lake). Que. 
Nastapoka (Islands), 

N.W. Terr. 

Nastapoka (river), Que. 
Natashquan, Que. 435 
Natashquan (pt.). Que. 
Natashquan (river), Que. 
Nedluk (lake), Que. 
Nemiscau. Que. 
Neoskweskau, Que. 

New Brunswick 

(pro\ince) 515.697 

New Glasgow, N. S. 9,933 
New Liskeard, Ont. 4,215 
New Richmond. Que. 1,000 
New 'Waterford. N.8. 

10,423 

Newcastle. N. B. 
Newfoundland 
(province) 

Ne-wmarket. Ont. 

Niagara Falls, Ont. 22,874 
Nlchicun (lake), Que. 
Nicolet, Que. 4,084 

Nipigon, Ont. 700 

Nipigon (lake), Ont. 
Nlpissing Oake), Ont. 
Nitchequon. Que. 
Nominingue. Que. 

Noranda. Que. - 
Normandin. Que. 

Normetal, (Due. 

North (cape). N. S. 

North (channel). Ont. 
North (point), P. E. I. 

N. Aulatsh-ik (island), 
Newf. 

N. Bay. Ont. 17,944 

N. Belcher (Islands), 

N.W, Terr. 

N. Caribou Oake), Ont. 

N. Twin (island), 

N.W. Terr. 

North West River, Lab., 
Newf. 400 

Northumberland (strait) 
Notre Dame (bay), Newf. 
Notre Dame (mt.), Que. 
Nottaway (river), Que. 


4,248 


301,416 

5,356 


726 

9,672 

1,678 

GOO 


Nova Scotia 

(province) 04-.,o84 

Nutak. Lab., Newf. 

Oba. Ont. 

Ogoki, Ont. 

Ocokl (ri'cr) Ont 
Okak (Islands). Ncirf. 

Old Factory River. Que. 

Ontario (lake). Ont. 

Ontario (prov.) 4.o9<.»>4- 
Opa^>lca Uakc). Quo. 

Opcralsca (lake), Que. 

Oplnaca (river). Que. 

OpUketco (lake). Quo. 
Orangc\ille. Ont. 

Orillia. Ont. 

Oshawa. Ont. 41.545 

Oskclaneo. Quo. 250 

Ossokmanuan (lake), 

Nc^. 

Otish (mt.). Que, ^ 

Otoskwin (river), Ont. 

Ottawa (islands), 

N.W. Terr. 

Ottawa (river) 

Ottawa (cap.). 

Canada 202,0 lo 

Otter Head 

(promontory). Ont, 

Outardea (river). Quo. 

Owen Sound. Ont, 16.423 
Paradis. Que, 

Parent. Que 
Parrsboro, N. 8. 

Parrj* Sound. Ont, 

Paspdblac. Que. 

Paul (isl.). t^b.. Newf. 

Payne (lake). Quo. 

PajTic (fiver). Que. 

PajTie iJay, Quo. 

PogwTi RU-cr, Ont. 

Pclco (island). Ont. 

Pembroke. Ont. 

Pcrc^, Que. 

Perlbonca (lake). Quo. 
Pcribonca (rl\*cr). Quo. 

Perth. Ont. 6,031 

Peterborough. Ont. 

38.272 

Pctitcodlac, N. B, 000 
Pickle Lake, Ont, 

Picton. Ont. 4.287 

Plctou. N. S. 4.259 

Pigeon (river), pnt. 

Pipestone (rU-er). Ont. 
Pipmaaskln (lake). Que. 
Plstolet (bay). Newf. 
Placentia, Newf. 900 

Placentia (bay), Newf. 

Pletipl (lake), Que. 

Porcupine (capo), Newf. 
Porfc (lake), Quo. 

Port Alfred, Que. 

Port Arthur, Ont. 

Port aux Basques. 

Newf. 

Port Burwell. N.W 
Port Colborne. Ont. 

E 2 Port Harrison. Que. 

E 2 Port Ilawkcsbury, 

H 3 N. S. 

H 4 Port Hood. N. S. 

H 3 Port Hope. Ont, 

F 2 Port Hope Simpson. 

E 3 Liib,. Newf. 

E 3 Port Mcnicr, Anticosti I.. 

Que. 125 

G 4 Port Saunders, Newf. 350 
H 4 Portland (promontory). 

E 4 Que. 

G 4 Postville, Lab.. Newf, 16 
Potherle, La (lake). Que. 

J 4 Po\'ungiiituk, Que. 

G 4 Pov-irngnituk (bay), Que. 

Po\'ungnltuk (rlv.), Que 
J 4 Powassan. Ont. 832 

D 5 Prescott. Ont, 3.518 

E 5 Prince Edward Island 
F 3 (province) 98,429 

F 4 Prince of ales (cape). 

C 4 Que. 

C 4 Quebec (prov.) 4.055.681 
D4 Quebec (cap.), Que. 

F 3 104,010 

E 4 Quetico (park), Ont. 

E 4 Race (capo), Newf. 

P 4 Rainy (lake), Ont. 

E 4 Rainy (ri>'er), Ont. 

J 4 Rainy River, Ont. 1,348 
D 4 Ramah (bay). Newf. 

H 4 Rapidc Blanc. Que. 190 
„ Ray (cape), Newf, 

H 2 Red flake). Ont. 

E 4 Red Bay, Lab., Newf. 

Red Lake, Ont. 

D 2 Red Rock. Ont. 1.411 
B 3 Renfrew, Ont. 7,360 

Resolution (island). 

D 3 N.W. Terr. 

Riche (point). Newf. 

H 3 Richibucto. N. B. 1,158 
H 4 Richmond (gulf), Que. 

J 4 Richmond Gulf. Que. 

G 4 Rlgolet. Lab.. Newf. 

E 3 1 Rlmouskl, Que. 11.565 


G 4 


Blvlfrc Blcup, (St. Joseph) 

Que. „ 1,334 

KRICtc tiu Loup. Que. 

0,425 O 4 

RiviCrcPentecOtc.Quc. 250 G4 
Ilobcn'al. Quo. 4.89< 1 4 


Roggan (fixer). Quo. 
Romalne (river) 

Rose Blanche. Newf. 950 
Rossignol (lake), N. S. 
Rothesay. ' n. B. , . §25 
Rouyn. Que 14,033 

j Rupert (rixer). Que. 

- Rupert House. Quo. 

Sable (cxii>o), N. S. 

Sable (island), N. S. 
Sachlgo (lake). Ont. 
Sackxille, N. B. -,,8*3 
Saglek (bay). Lab., Nexvf. 
Saguenay (rlxer). Quo. 

St. Albans, Newf. SOO 

St. Andrews, N. B. 1*458 

St- .\nthony. Newf. 1,380 

St Augustin. Que. 372 

St. Barbe (Lsls.). Newf. 

St. Catharines. Ont. 

37.084 


3.937 

31,101 

2.634 
. Terr. 
8.275 


1.034 

636 

6.548 


7,975 

1.451 


1.410 


St. Charles (cape). Newf. 

C 4 St. Clair (lake), Ont. 

G 4 St. Fc-lldcn. Que. 2.C5C 

D S St. George. N. B. 1,263 

E 4 St. George (cape). Nexvf. 

E 4 St. Georges. Newf. 760 
n 4 St. Georges (bay). Newf. 

E 4 St. Ils-acinthe. Quo. 20.230 
H 4 St. Ignacc (Island). Ont 
n 2 St Jean. Quo. 10.305 

F 2 St Jean (river). Quo. 

F2 St Jean Port Jolt. Quo. 900 
FI St. JfrOme. Que. 17.685 
D 4 St. John's (cap.). 

D 5 Newf. 52.873 

E 4 Saint John. N. B. 50.779 

H 4 St. John (cape). Newf. 
r 3 St. John (lake). Quo. _ 

F 3 Saint John (rix-cr). N. B- 
E 6 St. Joseph. Quo. 2,417 
St. Joseph (lake), Ont. 

E 5 St. Joseph d'Mroa, 

O 4 Que. 

B 3 St. Lawrence. Newf. 

E 5 St. Lawrence (gulf) 

H 4 St. Laxvrencc (rlx-er) 

B 4 St. Wonartl. N. B. 

B 3 St. Marys (bay). Newf. 

F 4 St. Maurice (nx-cr), Que. 

J 3 St. Mlcl)aels (bay), Newf. 

K 4 St. PacOme. Que. 1,197 

K 4 St. Pascal. Que. 1.730 

F 3 St, SimOon, Quo. 1,103 

J 3 St. Stephen, N. B. 3,769 

G 3 St. Thomas, Ont. 18,173 

F 4 Ste. Anne de BeauprC*, 

C4 Que. 1.827 

Ste. NIaric. Quo. 2,431 

H 4 Sakami (lak^. Quo. 
n 1 Sakami (rix'cr). Que. 

E 5 Sand (lake), Ont. 

E 2 Sandwich (bay), Newf. 

Sandy (lake), Ont. 
n 4 Sandy Lake. Ont. 

H 4 Sanmaur. Que. 163 

E 5 Samla. Ont. 34.097 

SauU Ste. Marie, Ont. 

32.4.'j2 

Sax-ant Lake. Ont. 97 
H 4 Sawayan (point), Que. 

J 3 Schencrx’ille. Que. 

Schielbcr. Ont. 1,860 

E 2 Schumacher. Ont. 3.002 
J 2 senneterre, Que. 1,680 
F 2 Separation Point, Lab., 

E 2 Newf. 51 

E 2 Sept lies (Seven 
F 1 Islands). Que. 1,866 

E 4 Scul Oake). Ont, 

E 6 Sewn Islands (Sept 

lies). Que. 1.806 

H 4 Sewn Islands (bay), Newf. 

Severn (rix-e^, Ont. 

F 1 Shawinlgan Falls, 

G 3 Que. 26.903 

Sh^ac, N. B. 2.010 

Sheet Harlwur, N. S. 1,500 
Shelburne. N. S. 2,040 
Shelter Bay, Que. 450 
Sherbrooke, Que. 60,543 
Sherbrooke. N. S. 500 
Shipplgan (Island), 

N. B. 6.870 

Slmard (lake), Que. 

Slmcoe. Ont. 7,269 

Sioux Lookout, Ont. 2,364 
Smith (Isl.). N.W. Terr. 
Smiths Falls, Ont. 8,441 
Smooth Rock Falls, 

Ont. 1.102 

Sorel, Que. 14.961 

Souris, P, E. I. 1,183 


E 3 
II 3 
J 4 
G 5 
G 4 
E 4 
E 3 
E 3 
G 5 
J 5 
B 3 
H 4 
H 2 
F 4 
J 4 
G 6 
K 3 
J 3 
J 3 

E 6 
K 3 
D 5 
F 4 
G 5 
J 4 
J 4 
J 4 
F 4 
C 4 
F 4 
H 3 
G 4 
F 4 


F 4 
B 4 
K4 
B 4 
B 4 
B 4 
H 2 
F 4 
J 
B 
J 
B 
C 
E 

H 

J 

G 

E 

E 

J 

G 


South (point), Que. 

South Aulatslx-ik 
(island). Newf. 

South Branch. Newf. 200 
South Porcupine. Ont. 

5,618 


K 4 : 
G 4 
J 3 
F 4 
G 4 
F 4 
B 3 

r 4 
J 4 
H 4 
F4 
G 4 
K 4 
F 4 
K3 
G 4 
G 4 
F4 
G 4 
D 5 

F 4 
F 4 
E 3 
E 3 
B 3 
J 3 
B 3 
B 3 
F 4 
D 5 

D 4 
B 3 
E 3 
G 3 
C 4 
D 4 
E 4 

J 3 

G 3 
B 3 

G 3 
H 2 
C 3 

F 4 
n 4 
H 5 
H 5 
G 3 
F 4 
H 5 

H 4 
E 4 
D 5 
B 3 
E 1 
E 5 

D 4 
F 4 
H 4 
H 4 

H 2 
J 4 


South Sleeper (Islands), 
N.W. Terr. 

South Twin (island), 

N.W. Terr. 

Southampton. Ont. 1,700 
Spotted Islands, Lab., 
Nexvf. 

Springdale. Nexvf, SOO 
Springer (mt.) Que. 
Springhlll, N. S. <,138 
Square Island, Lab., 

Nexvf. 

Stcphcnxillc, Nexvf. 1,200 
Stratford. Ont. 

Sir.athroy. Ont. 3, <08 

Stull (lake). Ont. 

Sturgeon (lake), Ont. 
Sturgeon Falls, Ont. 4,962 
Sudburj-. Ont. 42,410 

Sugluk. Quo. 

Sultan. Ont. T2 j 

SummcrBlde, P. E, I. 

6,547 

Sundridge. Ont. 034 

Superior (lake). Ont. 
SuU-x. N. n. 3,224 

Button, Que. l,3bJ 

Sutton (rix'cr), Ont. 
Sydney. N. S. ^ ^ 31,31< 
Sydney Mines, N. 8. 8.410 
Table (bay). Newf. 
Tadoussac, Quo. 
Ta-schcreau, Que. 
Thessalon, Ont. 

Thetford Mines, 

Qiic- 

Timagami. Ont. 
Tiraiskaralng (lake) 
Timlskaming Station. ^ 
Que. 

Tlmmln.s. Ont. ^ 

Tomcat (mts.), Nexvf. 
Toronto (capital), ^ 
Ont. 075,. M 

Toulnustouc (rix-cr), 

Que. 

Tracadle, N. B. 

Trenton. Ont. 

Trenton, N. 8. 

Trepassey. Nexvf. 

Trinity. Nexvf.^, 

Trinity (bay), Nexvf. 

Trols Pistoles. Quo. 
Trois-RIxiCres, Que, 


1.064 

1.000 

1.595 

15.095 

500 


1.600 
J0.0S5 
3,0S9 
670 
SOO 

3,537 

40.074 


10,756 


TVout flake). Ont. 

Trout L^e, Ont. 

Tunimgajnialuk (Island^. 

Newf. , 

Tweed, Ont. 

TxviUingate. Noxrf. 2.100 
Two Brothers (Islands). 

N.W. Terr, 

Ungax'a (baj*). Quo. 
XJpsala. Ont. 

Yal BrUlant, Que. 

Vnl d’Or. Que. 

Vallcyfleld. Que.^ 
Vermilion Bay. Ont. 
VIctorlaxille, Que. 

Ville Marie. Que. 

Ylllc St. Georges. 

Que., 

Yolsey (bay), Newf. 
Wabuk (point), Ont. 
Wakcham Bay, Que. 


E3 
D 5 

J 3 
J4 
F4 
H4 

K3 
J4 
D 5 
D5 
B 3 
B 4 
D4 
D4 
F I 
D 4 

H4 
E 4 
C4 
G 4 
F4 
D3 
H4 
H4 
J3 
r4 
E 4 
D 4 

F4 

D4 

E4 

E 4 
D4 
H2 

E 5 

G 3 
114 
E5 
H4 
K4 
K4 
K4 
G4 

r4 

B3 

03 

H4 

J2 
E 5 
K4 


D2 
G2 
190 C4 
867 G 4 


8,685 

22.414 

OS 

13.124 

1.316 

2,657 


3.264 


Walkerton, Ont. 

Wallace. Ont. 

Wallaccburg. Ont. 
Waswanipl. Quo, 

Waterloo. Ont. 

Wedgeport. N. S. 

Weenusk, Ont. 

Weggs (cape). Quo. 
Welland. Ont. 

Welland (canal). Ont, 
W'cslcyxille. Nexvf. 1.304 
West (point), Que. 

West St, Modcste. 

Lab.. Newf. 

Westville. N, S. 

WejTnouth, N. S, 

Whale (rix'cr), Que. 

Whale River, Que. 

Whitby. Ont. 

White (bay). Nexvf, 

White Gull (lake). Que. 
White River, Ont. 401 

■Whitewater (lake), Ont. 
Whitney, Ont. 24 < 

Wiarton, Ont. 

Windsor, Ont. 

Windsor, Nexvf. 

Windsor, N. S. 

Wingham. Ont. 

Wlnisk (lake), Ont. 

Wlnlsk (rix-er). Ont. 
Wolfxille. N. S. 
Wolstenholme, Que. 
Wolstenholme (cape;, 

Que. 

Woodstock, Ont. 13.544 

■Woodstock, N. B. 3.996 

■yarmouth, N. S. 8,106 


7,688 

11.991 

1.322 


15,382 


73 

4.301 

1,500 


7.267 


120,049 

3.674 

3,439 

2.642 


2.313 


E4 
F4 
B 3 
F4 
E4 

G4 
H2 
D 2 
F 1 
D 5 
E4 
D5 
E 4 
D 5 
G 6 
C2 
F 1 
E 5 
E 5 
K4 
G 4 

J 3 
n4 
G 5 
G 2 
G 2 
E 5 
J 3 
G 2 
C4 
C 3 
E4 
D 5 
D 5 
J4 
H5 
D 5 
G 3 
C 3 
H4 
E 1 

E 1 
D 6 
G 4 
G 6 
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highest elevations m Canada, rising m a tremendous 
wall between the west coast province of British Co« 
lumbia and the mtenor Frame Provmccs of Alberta, 
Saskatchewan, and Manitoba 

The Lauren tUn Pbteau 

An even greater barner to east-west lines of com* 
mumcation is the Laurentian Plateau, or Canadiait 
Shield, a mass of rock which splits the central part 
of the country like a giant wedge. This plateau, Uan* 
keted m forests and spangl^ with thousatids of 
lakes, occupies twothirdi of Canada's land area 
It IS called the Shield from its appearance when it 
n drawn on a map It covers all of eastern Canada 
down to the St Lawrence River Its western border 
extends from the Arctic Ocean southeast along Great 
Bear, Great Slave, Athahaska, and A\umipeg bkes 
to the Great Lakes Its precipitous soutbeastem edge, 
known as the Laurentide Mountains, nses 6000 feet 
in some places (tre Laurentian Plateau) 

Thus we find the southern portion of Canada di 
vided into four regions The Maritime Provinces are 
very similar to New England The Ontario peninsula 
and the St Lawrence River valley of Quebec are simi- 
lar to nearby Michigan, Ohio, and New York Canada 
has no Middle M'est that corresponds to the Middle 
West of the Umted States It has instead a great 
forest nearly a thousand miles wide— the forest of 
the Canadian Shield Then come the praines, which 
are a continuation of the plains of North Dakota and 
Montana And finally there is the Pacific coast re- 
gion, continuous with the state of Wsahington 
The Marlttme Provlncee 

Like New England, the Maritime Provinces and 
Newfoundland have rocky coasts behind which nsc 
the forested elopes of the AppalacKidns In slieltenog 
coves he fishing vilUges, once the haunt of privateers, 
and still fidl of thrilling tiles of adventure at sea Out 
of Lunenburg and Halifax in the fog thick dawn slip 
the schooners and motor ships bound for the coasts! 
fisheries, and the distant Grand Banks with their 
swarming shoals of cod and hemng Cattle gnre in 
the tidal marshes belund protecting dikes And up the 
Bay of Fundy are the beautiful xalleys of Annapolis 
and Comwallia, sweet wath apple orchards am! hay 
fields Fiance Edward Island is the ‘‘Garden of the 
Gulf,” but most of the people of the Maritime Prov 
inces earn their living from the sea The population 
is largely English Scottish and Irish m ancestry, with 
a large French mmority in New Bruaswitk 

These provinces are out off by the sea and by Iho 
Appalachian Mountains from the rest of Canada 
Their only access to Montreal is by rail or air scioss 
the “foreign” state of Maine, or by ship through the 
Gulf of St Lawrence arid up the St Lawrence River 
This route is closed by ice m the winter, and the all- 
Canadian rail Imes are so long and indirect that they 
are httle used for passenger trai el 

Because of their isolation the provinces have 
slow to develop industrially, but progress has been 
made during World ^^ar II and the postwar penod 
Nova Scotia has Canada’s largest gypsum deposits and 


CANADA 

o second to Alberta m coal production At Sydney on 
Cape Breton I«hnd coal is mined for miles under 
the ocean floor New foundland has one of the world 8 
great iron^re fields Extensive deposits of lead, 
anc, and copper have been found in New Brunswick 
St Lawrence River— Great Lakes Region 
The St Lawrence Valley is a belt of soft rocks be- 
tween the hard rocks of the Shield on the northwest 
and the Adirondack and Appalachian mountains on 
the eoutheost The soft rodcs have weathered away, 
leaving a lowland with nch soil between two highland 
areaa At Quebec the valley is only 20 miles wide It 
broadens to 70 miles at Montreal, then narrows again 
at the eastern end of Lake Ontano 
Moat of the farmers of the St Lawrence Valley are 
French Roman Catholics Their farms are small, only 
a hundred acres or so, m narrow strips tunning back 
from the river toward the Laurentides on the one 
shore.theAppalachianson the other Channirg httle 
villages line the nver shores, each with a spotless 
church nsmg white against the blue bne of hills 
Travelers up and down the St Lawrence never forget 
the mellow clanging of the church bells They seem to 
be the voice of French Canada Mejsideshnncs, out- 
door bake ovens, slov? plodding o* teams make this 
part of Canada seem like a bit of old France 
Montreal, at the head of ocean navigation on the 
St Lawrence » Canada’s second largest city and one 
of tlie Largest inland seaports in the world The old- 
world city of Quebec, and Ottawa capital of the 
nation on the Ottawa River, are also in this region 
Crowded between the southern edge of the Lauren- 
tian Plateau and the border of the United States, from 
the lower Great Lakes to the city of Quebec live more 
than half of oil Canadians In thia area are 70 per 
cent of all the cities and more than 80 per cent of the 
nanufictunng Here is Toronto, Canada’s largest 
city This region uses almost 80 per cent of the goods 
imported into Canada It produces almost half the 
value of the farm products of the nation 
Why is 6udi a small part of Canada— only one per 
rent of its area — so predominant? The answer is that 
»t provides the easiest living conditions The pen 
insula in southeastern Ontano that juts southward 
lielween Lakes Ontano and Ene on the east and Lake 
Huron on the west, is a prosperous farming area Like 
Miclugan and New 1 ork, it has fertile orchards, vine- 
yards and pastures, protected by moderate lake wmds 
from severe winters and early frosts Powerfromthe 
countless rudiing streams of the hi^er plateau on 
the north operates its factones, and it shares with 
tbe United States the power generated at Niagara 
Falls Tbieeof the country’s foul leading manufactur- 
ing cities are m this peninsula — Toronto, Hamilton, 
and London Its people are for the most part Bntish 
and Protestant 

The Western Prairies 

From Toronto, the heart of Canada's industrial area, 
to Winnipeg on the edge of the praines, is a longer tnp 
than from New York to Chicago The praines he west 
of the Plateau and extend up to the Arctic tundra 
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The southern part of these plains is a flat and tree- 
less country. Farther north, around the Peace and 
Hay rivers, the land becomes parklike, with clumps of 
evergreens and aspens interrupting its level expanse. 
Still farther north, the Mackenzie River valley is heav- 
ily forested. The plains slope gently downward from 
the border toward the Mackenzie Valley and Hudson 
Bay to the north and 
northeast. 

The southern prairie 
nheat farms lie in great 
blocks a mile square. 

The \-iew of waring grain 
in summer, or drifting 
snow in vinter stops only 
at the horizon. Sharply 
outlined against the skj‘ 
rises a grain elevator. A 
cluster of farm buildings, 
uith their tail nindmill, 
seems to have fallen by 
accident onto the empty land. Far different are these 
from the neat little farms of the St. Lawrence, 
hemmed in between river shore and mountain, or the 
sea-spraj-ed pastures of the ilaritime Provinces. 

The Prairie Prorinces are thinly populated. All 
three combined have fewer people than the city of 
Chicago. The largest citj' is Winnipeg, an important 
railroad center and grain and livestock maiket. Ed- 
monton in central Alberta is an outfitting point for 
prospectors, trappers, and farmers of the Peace River 
countrj'. Large deposits of oil, natural gas, and 
coal in Alberta point to a great industrial future. 

The Pacific Coast 

Canada’s Pacific coast region is a spectacular up- 
heaval of mountains. Tlie Rockies cut across the 
Alberta-British Columbia border. Farther west, the 


Coast Range steps directly out of the sea, forest- 
covered and snow peaked. Narrow, wmding fiords 
slash far back into the mountains from the coast, 
and countless islands fringe the shore. In the Inland 
Passage between these islands and the mainland live 
m3Tiads of fish. Between the Coast Range and the 
Rockies lies a plateau broken bj’ numerous smaller 

ranges. There is some 
agriculture in the Fraser, 
Okanagan, and other 
interior vallej's, but not 
more than one tenth of 
British Columbia can be 
farmed. Fishing, fish 
canning, and lumbering 
are the cliief industries 
of the region. 

Vancouver and IIc- 
toria, near the United 
States border, are the 
leading cities. Jlost of 
the coast, however, is too steep and wld for the 
development of great commercial centers. 

The Far North 

We have made a brief journey across southern 
Canada where most of the ijcople live. But the 
greater part of the countrj' is forest, marsh, and 
Arctic meadow e.\tending to the polar seas. For three 
centuries this was tlie undisputed land of the French 
and Indian trappers, the Eskimo nomad, and the 
missionary. The trading posts of the Hudson’s Bay 
fur company were the farthest outposts of ciWlization. 
Canoes, snowshoes, and dog sleds were the only 
means of transportation. 

Today the airplane is opening the northland to an 
exciting future. The roar of motors now shatters the 
silence of the great forests. Lakes and rivers are 
j'ear-round landing fields for planes equipped 
irith pontoons and skis. Mining tomis and 
dam sites are springing up in the wilderness, 
their food, building materiak, machinerj', 
and the engineers and workmen, all flonm in 
bj' cargo planes. Yellowknife on Great Slave 
Lake, over on the western edge of the 
Shield, burst into existence in 1938 with the 
discovery of gold. Up the Saguenay River 
in eastern Quebec the great Shipshaw Power 
Development includes a series of dams and 
storage reserx'oirs which generate the ]Mwer 
for one of the world’s biggest aluminum 
reduction plants. This is the countrj' of 
which Louis Hdmon wrote in Ids beautiful 
story of 'Maria Chapdelaine’. Maria would 
never recognize todaj' the quiet woods where 
men died when thej' straj'ed from the trail. 

Not onlj' is the airplane opening up the 
north to industrial development, but it is 
also destined to make this area an essential 
link of the global air lanes. The shortest dis- 
tance between any part of the continent of 
Asia and the eastern or central Umted States 


THE WELLA ND SHIP CANAL 



The Welland Ship CaMl rats across the Isthmus between'L^e Vri« 
Lake Ontano, by-passmg Hiagara TaUs. Seven locks all.®. . 

This view looks south across the town ol Welland Iwl/d hike Erie?'** 


AKLAVIK NEAR THE ARCTIC OCEAN 



A Hudson's Baj Company steamcf photocraphed by the light of the 
midnight sun at Akfarik, in the Mackenrie RiTcr deltas 



]jes across northern Canada Across here too joiKt 
pass straight-line flights between the West coast of the 
United States and many of the great cibes of northern 
Europe (see Aviation) 

Even the farmer is beginning to discover the posai- 
bililies of the northern praines Federal agnealtur- 
al experts decbre that the Hay River valley u one 
of the best cereal and mned farming regions of Can- 
ada, jet it IS practically uninhabited Toward the 
Arctic Circle, summer daylight la almost continuous 
for throe months and temperatures reach 100“ Vege- 
tables grow rapidly under such conditions and reach 
enormous sue At Akhvik m the Mackensie River 
delta, 130 miles beyond the Arctic Circle oata, bar 
ley, hay, garden vegetables, and cattle are being 
successfully raised The wmten are longer but m 
many places no colder than in the state of Venaont 
There is less snow in the Maekeniie Valley than in 
the Maritime Provinces As farmers miners and 
pilots penetrate the north misconceptions whidi have 
hindered its development are being dispelled U may 
truly be called the ' land of the future ” 

Waterways and Water Power 

The early French vojageura who came out of the in- 
terior with canoe loads of beaver ekms appreciated 
the advantages of Canada’s network of waterways Its 
rivers and lakes are still the only avenues of trans- 
portation over thousands of square miles not yet 
reached by road or railroad As a source of power for 
the growing industnea and as a means of recreation 
for the vacationing workera of two nations, their value 
IS inestimable 

The interior of Canada holds half the fresh water 
of the world, totaLng 6 per cent of the country’s area 
Hudson Bay bites another 250 000 square miles out 
of the northern part of the continent The coast line 
along the Atlantic, Pacific, and Arctic oceans Hudson 
Bay, and Hudson Strait totals 17 863 miles 

Tens of thousands of lakes he m the glacier-gouged 
depressions of the Shield In one accurately mapped 
area of 5 300 square miles 7 500 Likes have been 
counted In addition to the Great IJikes Canada has 
11 lakes each of which has I 000 square miles or more 
Great Dear Lake, Great Slave Lake, and Lake ^ iniu- 
peg are each larger than the state of Mas'iachusetls 

The St Lawrence Great Lakes waterway reaches 
2 400 miles mUnd, almost half way across the conti- 
nent This superb highway to the sea teems with 
commerce of two nations It gives the land locked 
prairies a world market for their wheat and carries to 
them the manufactured products of the East The 
twin ports of Port Arthur Fort ilium, at ^ west 
end of Uke Superior, are the largest gram-shippuig 
points m the world At Sault Sainte Mane, brtween 
Lake Superior and Lake Huron, Canada has its own 
canal paralleling the one on the United States side 
of the St Maiy River Canals have been built aio^ 
the numerous rapids in the upper St Lawren^ The 
Welland Ship Canal carries ve«sels around Niagara 
Falls The Ottawa and other rivers tributary to the 
St Lawrence have been connected with the Great 
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La!kea by eansls (See Canals, Great Lakes, St Law 
rcnee River, Sanit SamteMane, Welland Ship Canal ) 

The Western interior of Canada is handicapped be- 
cause most of its rivers dram array from the settled 
areas toward the Arctic Ocean and Hudson Bay They 
are used only for local traffic among the settlements 
on their banlm The 2 635-mile Mackensie River emp- 
(lea uto the Arctic Ocean It is the longest nver in 
Canada and » second only to the Mississippi Mis- 
souri system m North America (tee Mackenzie River) 
The ChurchiU River and the Nelson Saskatchewan 
syetem flow into Hudson Bay The Yukon drams the 
vast Yukon Territory, a region twice as large as the 
Bntish Isles (tee Yukon River) 

From the western mountains flow such great rivers 
as the Columbia and the Fraser Giant Kenney Dam 
on the Nechako reverses the headwaters of the Fraser 
mto a ten-mile tunnel through the Coastal Range to 
the world a greatest underground power station at 
Kemano, B C The world s largest alummum smelter 
at Kitinut B C , began using its power m 19o4 

Many parts of Canada are high above sea level 
The entire Shield is elevated, and in the east as its 
etreama flow into the St Lawrence Valley they can be 
dammed to generate electric power Canada is second 
only to the United States in developed water power 
but has utilized only about one fifth of its potential 
power (see Water Power) Ontario and Quebec pro- 
duce nl^t four fifths of the total As they have no 
coal, their water is an impotUnt resource One of 
the largest projects le the Ship«hsw Development on 
the Saguenay River m eastern Quebec In 1953 Can- 
ada and the United States agreed to joint construction 
of a huge power plant at the International Rapids 
section of ^e St Lawrence 

“Our Lady of the Snow« * 

Rudyard Kiphng gave Canada this beautiful name 
as a tribute to ita white wmten The northern conti- 
nental climate is a handicap and an advantage The 
Arcbe cold of the Far ^Clrth discourages setUement 
Hsewhere, however the extremes of heat and cold the 
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rhythmic change of the seasons, help to produce a 
rigorous, stable, and hard-working people. 

The oceans have little tempering effect on the in- 
terior of the country. On the west the Rockies cut 
off the moderate rain-hearing Pacific winds. As a 
result, the Prairie Prorinces suffer great extremes of 
temperature. Fort Termilion, in northern Alberta, 
has a recorded range of 174° F. — from —76° to 0S°. In 
parts of Alberta and Saskatchewan semiarid condi- 
tions prernil. The east coast is swept by the cold 
Labrador current from the northwestern Atlantic, and 
b 3 ' the prevailing westerly winds from across the con- 
tinent. The Great Lakes moderate the weather in the 
southeastern part of the countrj*. 

Varjing altitudes witlun the continent result in 
varjing climatic conditions. Tlie Peace River coun- 
try, for example, at an elevation of 1,000 feet above 
sea level, is no colder than southern Alberta at 3,500 
feet. Hinds blowing over large land masses also affect 
temperatures. In the winter, warm Chinook winds 
blowing from the southwest across the prairies often 
bring a rise of 60 degrees within a few hours. Icj' 
blasts from the North Pole, on tlie other liand, ma}' 
drive the thermometer far below zero. Summer heat 
through the interior reaches 90 to 100 degrees. 

Rainfall is hea^y- on the Pacific coast, plentiful in 
the east, but scanty in the western interior. The 
Arctic northwest has less snow than southern Quebec 
and the Alaritime Pro^inces. 

Plants and Animals of Canada 

In a countrj' as large as Canada, with its great 
variations of climate and phj-sical environment, the 
range of plant life is very wide. The country maj' 
be divided into six plant regions, each with its tj-pical 
animal life; Arctic, Transcontinental, Eastern, Great 
Lakes, Prairie, and Western. 

The Arctic flats and the many islands that fringe 
the northern extremity of the continent, are treeless. 
The lower layers of the soil are permanently frozenj 
and only the surface thaws in the summer. Dwarf 
sl^bs huddle close to the ground to escape the strong 
winds. Low-ljing herbs with shallow roots send 
profuse branches ov'er the surface. Their dense spread 
absorbs a ma-ximum of the brief sunshine, and forms a 
protective covering of withered leaves for the seeds 
and wintering buds. Ferns and mosses arc common 
These are the "barren lands,” or tundra, inlrabited by 
musk oxen and caribou, polar bears, hares aud rabbits 
Arctic foxes, and wolverines. ' 

The Transcontinental region below the Arctic area 
extends from the Yukon across the Hudson Bay coun- 
try to the mouth of the Gulf of St. LawTence. Except 
m the extreme northwest where the mountains reach 
high altitudes, the land is generally flat and often 
swampy, vvith many shallow lakes and streams, Tlie 
outstanding feature is the belt of coniferous forests 
found eveiywhere except on the mountain tops of the 
Yukon. Typical trees are the white and black spruce 
tamarack, balsam fir, jack pine, with a few such hard- 
woods as the aspen, balsam poplar, and white birch. 
Among the many shrubs are juniper, rock cranberry. 


the beautiful crimson swamp laurel, bearberry, and 
swamp red currant. The swamps, known as muskeg, 
consist of spongj', treeless areas, cov'ered with sphag- 
num, or muskeg moss. In the forests dwell deer, 
moose, black bears, timber wolves, and the fur-bearing 
animals for which Canada is famous — ^fox, Ij-nv, 
beaver, otter, marten, fisher, mink, and skunk. In 
the more open northern sections live herds of caribou, 

Tlie Eastern region includes eastern Ontario, Quebec, 
the Alaritime Provinces, and Newfoundland, from the 
foot of James Bav' southward. This is a hardwood 
forest zone. Some of the more important trees are 
j'cllow birch, beech, burr and red oak, white elm, sugar 
maple, red maple, white and black ash, and black 
cheriy. There are also such evergreens as white and 
red pine, white ccthir, and hemlock. Here, too, is con- 
siderable swanipv' ojien ground. Wild flowers and 
flowering shrubs arc abundant. In the autumn this 
region is a flaming sj'raphonj' of color. The beautiful 
maple is the sjunbol of the nation and the inspiration 
for a national song, ‘Tlie Maple Leaf For Ever’. In 
the forests live deer, moo-e, wolves, bears, and nianj 
of the fur-bearing animals found also farther north. 

Tlie Great Lalccs region between Lakes Huron, Erie, 
and Ontario is recognized bj- botanists as a unique 
area, remarkable for the variety of its plant life. It 
contains ncarh' .300 sjiccies which occur nowhere else 
in Canada. Point Peloc, the most southcrlj' part of 
Canada, has been made a national park to preserve its 
unusual flora. This is also a focal point for migrotoij' 
birds w liich assemble at Point Pelce in huge numbers 
in the spring and fall. 

'The Prairie region, from the Red River Talley to 
the foothills of the Rocky Mountains, is for the most 
part treeless, except .along the river vallej’s where 
cottonwoods and maples are co mm on. In certain parts 
are lakes which have no outlets. They are border^ by 
salt marshes whose plants are tv’pical of the seashore. 
Aluch of the prairie is dry, and its plant life is desert- 
like. On the plains maj' still be found prong-homed 
antelope, bison, elk, coj'otes, and wolves. 

The TFcstoTi region e.xtends from the Rock}' Moun- 
tams to the Pacific coast. Because of the v'ariations 
in altitude and rainfall, v'egetation is v'aried and c-x- 
tremelj' abundant. Here are great forests of lodgepolc 
pine, Douglas fir, white pine, Engelmann spruce, and 
manj' others. On the mountains and in the forests arc 
mule deer, grizzlj' bears, pumas, bighorn sheep, and 
Rock}' Mountain goats. 

Canada’s forests, plains, and barren lands are the 
nesting grounds of millions of song birds ; hawks ; geese, 
ducks, and other game birds. Alany species, seen in 
the United States onlj- during the spring and fall 
migrations, make their summer homes north of the 
border. Canada and the United States protect these 
buds under the Migratory Bird treaty. 

The People of Canada 

About half of Canada’s population is descended from 
British ancestors — English, Scottish, or Irish. Al- 
most a third are French, ffbe remainder are German, 
Ukrainian, Polish, Italian, Dutch, and Scandinavian. 




















SOUTHWESTERN CANADA — Confinved 


Leovlllc. Sask. 

Lesser Slas"C (lake), ^Mta. 
Lethbridge. Alta. 22,94< 
Liard (river) 

Lillooet. B. p. -109 

Little Bow (riv.). Alta. 
Little Builalo (river). 

N.'W. Terr. 

Little Churchill (river), 
Man. , , , _ 

Little Grand Rapids. Man 
Little Smok'>* (riv.). Alta. 
Lloydmlnstcr. Sask 2.232 
Logan (.mt.). Yukon 
Lonllard (mer). T. 

Low (cape), 

Lower Ajtovt (lake), B. G. 
Lower Post, B. C. 

Lticanla (mt ). Yukon 
Lumsden. Sask. 4/^ 

Luscar. Alta. 

Lynn Lake. Man. 2.000 

hmx Oake). N.W. Terr. 
Lytton. B, C ^ 
^lacAIpi^e (lake). Js.T^ . T. 
MacKay, Alta. 


J 4 
H3 
H 5 
E 3 
P 4 
H 4 

It 2 

L3 
L4 
G 4 
J 4 
B 2 
M 1 
N 2 
G 5 
E 3 
B 2 
J 4 
G 4 
K 3 
J 2 
F 4 
K 1 
II 3 
D 2 


F3 


MacMillan (riv ). Yukon , 

Macdougall (lakej, Is-Tl . T. L 1 Ootsa Eak®. B. C. 
Mackay (lake). K.W. T. J 2 Opposite OM ). N.4N . 

«... /Ml... N TO Oc.f\\»isiNic €) 


Mackenzie (mts.) . E 2 

^IacKenr{e (district) G 2 

Mackenzie (ri\er). r».vr. T. F 2 

:siackUn. Sask. 531 J 4 

Mafeking. ^tan. 27S K 4 

Magratk, Alta. 1.320 It 5 

.Ma^e R , N.TT. Terr. L 2 

Mahony Oake), N.tV.T. E 1 

Maidstone, Sask. 459 J 4 

Manitoba (lake), Alan. L4 
Manitoba (prov.) 776.541 L 3 
Planning, AJta. 200 G 3 

Manning (park). B. C. F 5 
Manniille. Alta. 52S H 4 

Manybcrrles, Alta. 130 H 5 
Maple O.. Sask. I,63S J 5 
Marble (isl ), N.IV, Terr. M 2 
Margaret Bar, B. C. SO E 4 
Marian (lake), K.W. T, G 2 
Mary Fr^ccs (lake). N.TV.T. J 2 
Maunolr (lake), N.\V. T. F 1 
Mayerthorpe, Alta. 472 G 4 
Mayo LandiHR, Yukon 241 0 2 
McBride. B. G. 480 F 4 

McCilntock, Man. M 3 

McCreary, Man. 365 L 4 
McDame, B. C. £ 3 

McFarlane (riv.). Sask. J 3 

McLennan, Alta. 1,074 G 3 
McLeod (bay), N.4V, T. U 2 

McLeod iriver). Alta. G 4 

McL^ L^kc. B.C. F 4 

McMurray. Alta. C21 H 3 
McQuesten. Yukon O 2 

McTa^•^sh Ann (inlet), 

N.W. Terr. Gi 

McVicar Am (Inlet), 

N.W. Terr, 

Meadow Lake, Sask. 1,950 
Medicine Hat. Alta. 16.364 
Melbourne (isl.). N.IV.T. 
Melfort, Sask. 2,919 

Alelita. Alan. 781 

Melville, Sask. 4,45S 

Merritt, B. C. 1,251 

Methy (lake), Sask. 

Mlkkwa (river). Alta. 

Afilestone, Sask. 450 

Milk River, Alta. • 481 

Mills Lake, NAV. Terr. 


F 5' 
K 2 
F 4 
K4 
D 2 
J4 
G 4 

E 1 
J4 
L2 
J 4 
F5 
J I 
L 4 
L2 
L2 
K I 
L I 
K 4 
K 5 

n 2 

F 5 
11 4 
F 5 
i: 4 
1 1 
FGi 


Minltonas. Man. 678 

Mlnnedosa. Man. 2,085 

Minto, Yukon 
Minton. Sask. IS 

Mirror Landing 

(Smith). Alta. 34 

Mist (mt.). Alta. 

Monarch (mt.). B. C. 
Monmouth (mt.). B. C. 
Montreal (Isl.), N.TV. T. 

1 Lake. Sask. : 


24,355 


1.235 

1.S62 


Montreal 

Moose (lake). Sask. 

Moose Jaw, Sask. 

Moose Lake, Man. 

Moose ^Mountain 
(park). Sask. 

Aloosomln. Sask. 

Morden, Man, 

Moresby (Island), B. O. 
MorinviUe, Alta. 892 

Morris, Alan. 1.193 

Mossbank. Sask. 509 

Mt. Robson (pk.), Alta. 
Mountain Park, Alta. 400 
Alt. Revelstoke (park), 

B. C. 

Afuncho Lake, B. C. 
Alundare, Alta. 596 

Muskwa. B. C. 

Kahlin. B. C. 

Nakusp, B. C. 1,750 

Nanaimo. B. C. 7.196 

Nanton. Alta. 934 

Nass (river), B. C. 

Nazko. B. C. 

Nechako (river). B. C. 
Ncepawa. Man. 2,895 

NefanflinI (lake), Alan. 
Nelson, B. C. 6,772 

Nelson (river) , Alan. 


F 1 
J 4 
H 4 
K 1 
K4 
K 5 
K4 
F 4 
J 3 
II 8 
K 5 
H 5 
G 2 
K4 
K4 
C 2 
K5 

H 3 
G 4 
E 4 
F4 
L 1 
J 4 
J 3 
J4 
L4 

IC 5 
K 4 
L5 
D 4 
H 4 
L5 
J 5 
G 4 
G 4 


Nelson Forks, B* C. 

New Westminster, 

B. C. 2S.C3d 

Nicholson (lake), NAV.T, 

Nicola (rUer). B. C. 

Nlpawln, Sask. S.OaO 

NlsutUn (river), \ukon 
Nokomls. Sask 440 

Nordegg, Alta. l.<00 

Norman ells, N .v* . 

Terr. ^ POO 

N. Battlcford, Sask. *.4t3 
N Hcnlk (lake). N B.T. 

N. Saskatchewan <nv ) 

N. Vancouver. B.C. 15.6S< 
Northwest Tctt 1G.004 
Norway llou^o, Man. 1.200 
KueUln L . N W 
Nutarawit (lake). N.B.T. 

Nuwata, N.W. Terr. 

©‘Reilly (Isl ). N ^\'.T 
Ocean Falls. B. C 2.6o0 
Opema, Sask. 

Opllric (mts ), Yukon 
Okanagan (lake). B. C. 

Olds. Alta. 1.C17 

Oliver, B C. 1.000 

_ . w. ^ 50 

T. 

Osovoos. B C. S90 

Outlook, Sask. ^ 676 

Outpost Island, N.W.T 
Oxbow, Sask. OSS 

Oxford House. Man. 

Padlci. N IV. Terr 
Parsnip (river). B C. 

Patterson (mt.). Yukon 
Peace River. Alta. 1,672 
Peel (river) 

Pelican Portage, Alta 
Pelly. Sask. 3C1 

Pelly (lake), N W T<rr. 

Pelly Crossing. Yukon 
Pemberton. B C. 25 

Penticton. B. C. 10.54S 

Perdue. Sask 3S9 

Perry R.. A*. IV. Terr 
Peter Pond (lake). Sask 
Pigeon (river), Alan. 

Pikwitonel. Man. 150 

Plnchcr Or . .\lta 1.450 

Pino Falls. Man COO 

PIft (island). B C. 

Playgroen (lake), Man 
Point (lake). N.B*. Terr. 

Ponoka, Mta. 2.574 

Ponteir. Sask. COS 

Poplar (rlv'cr). Man. 

Porchcr (Island). B. C. 

Porcupine Plala. Sask. S^9 
Port Albcral, 13. C. 7.S45 
Port Alice. B. C. 350 
Port Hardy. B. C. 175 

Port Nelson. Man. 

Port Radium, N.W.T, 

Port Simpson, B. C, 750 
Portage la Prairie. 

Man. 8,511 

Portland Canal (Inlet), 

B, C, 

Pouce Coupe. B. C. 459 
Powell River. B. C. 7,000 
Preoceville. Sask. 740 

I>relate. Sask. 585 

Premier. B. C. 400 

Primrose (lake), Sa'sk. 
lYince Albert. Sask. 17,149 
Prince George, B. C. 4.703 
Prince Rupert. B. C. 8.540 
Princess Royal (island), 

B. G . 

Princeton. B, C. 3,000 
Prophet River, B. C. 

Provost, Alta. 670 

Pukatawagan, Alan. 

Quatsino, B. C. 300 

Queen Bess (mt.). B. C. 

Queen Charlotte (Isis.). 

B. O. 2,389 

Queen Charlotte (str.), 

B. C. 

Queen Afaud (gulp, N.W. T, K 1 
Quesnel. B. C. 1.587 F 4 

Quill (lakes). Sask. 

Quoich (riv.), N.W. Terr. 

Radium Hot Springs, 

B. C. 75 

Radville, Sask. 973 

Rae. N.W. Terr. 

Ramparts (river). N.VT.T. 
Rankin (Inlet). NAV. T. 

Rat River, N.IV, Terr, 

Ratz (mt.), B. C. 

Raymond. AJta. 

Readford, Yukon 
Red Deer, Alta. 

Red River, Alta. 

Redcllff. Alta. 

Redstone (rirerl. N.TV. T. 
Regina (cap), Sask. 71,319 
Reindeer (Island), Man, 
Reindeer (lake), Mao. 

Repulse Bay. NAV. Terr. 
Revelstoke, B. O. 2.917 

Richardson (islands). 

N.W. Terr. 

Riding Alountain 
(park), Alan. 

Rlmbey, Alta. 757 


Blvorhurst. Sask. 

Rivers Inlet. B. C. -^0 

Riverton. Man. «S0 

Robson (ml.). Alla. 
Rockglen, 303 

Rockj' (mis.) 

Rocky Mountain House. 
Alta. 

Rocs IVclcome (sound), 
NAV. Terr. _ ^ 
Roosevelt (mt.), B. C. 


1.SQ5 


4.CQ4 

1,183 

388 

1,100 

26.312 


G 4 
E 3 
H 4 
F 3 
D 3 
G 4 
F 5 
H 4 
E 3 
F 4 
F4 
L4 
L 3 
G 5 
L 3 


2.279 

7,575 


1.535 


Kosetovvn. Sask. 

Ross River. Yukon 
Uossland. B. C. 

Rostlicm. Sask. 

Rouleau. Sask. 

Russell, Man. 

St. Boniface. Man 
Saint Ellas (mt.), Yukon 
Saint James (cai«). B. C. 

St Martin (lake), Man. ^ 
Saint Paul, Alta. I.40< 
Saint Walburg, Sask. o2S 
Stc Rose du Lac. Man. «01 
Salmon Arm. B. C. 12QI 
Salt River. N W. Terr. 

Saltcoats, Sask. 522 

Sandy Lake. Sask. 
SaskatcUenan (prov.) 

S31.72S 
J 4 I Saskatchewan (river) ^ 

H 2 Saskatoon. Savfc. 53,205 
K 5 i Sawnim Bay. N.W. Terr. 

L 3 J Schuler, Alta. ISS 

L2 Schultz (lake). N.W. T. 

■ Scott ilako). N.W. Terr. 
Selkirk. Alan 6,218 

Selkirk (mts). B. C._ 
Selwyn (lake). N.Vi.T. 

Sev enty Aliie House. B.C. 25 
Scjtsmiih. AUa 331 

Shamattau'a. Man. 
Shaunavon, Sask. 1.625 
Shellbrook, Sask 6i9 

Sherman (Inlet). N.W. T. 
Sherridon, Alan. 1500 
Shoal Lake, Man. 721 
Shuswap (lake). B C. 
Slkannl Chief (river). B. C. 
Slpincsk (lake), Man. 

Sir Alexander (mt ), B. C. 
Sir James McBrlcn 
(mt.), N.W. Terr. 

Skeena (mts ). B. C. 

Slave (river) 

Slocan, B. C. 

Smith ^Vrm (Inlet) 

N.W. Terr. 

Smith River. B. C. 

Smith (Mirror JLandlng). 

AUa. 344 

Smithers. D. C. 1.204 

Smolo' (river). AUa. 

Smoky Lake, AUa, 

Snag. Yukon 
Suako (lake). Sa.<k. 

Snake (riv*cr). Yukon 
Snare (lake), N.W. Terr. 
Snow I*akc. Alan. 300 

Snowbird (lake), N.W.T. 
Snowdrift, N.Iv. Terr. 
Souris. Man. 1,554 

S, Indian Lake, Man. 

South Junction. Man. 250 
South Ivnlfe (riv.), Man. 

S. NahannI. N.W. Terr. 

S. Sa.?katchcwon (river) 
Southampton (Inland), 

N.W, Terr. 

Southend, Sask. 

Southern Indian (lake), 
Alan. 

Spirit River, AUa. 

Split Lake. Man. 

Squamlsh. B. C. 

Stalin (mt.). B. C. 

Starnes. Man. 

Steep Rock, Man. 
Steinbach. Man. 

Stephens (Lsland), B. C. 
Stcttler, Alta. 2,442 

Stevenson (lake), Alan, 
Stewart, B. C. 283 

Stewart River, Yukon 
Stikine (mts.) 

Stone Rapids, Sask. 
Stra.sbourg Sta., Sask. 505 

Strathcona (park). B. C. 
Strathmore. AJta. T04 

Stuart (lake). B. C. 
Stupendous (mt.). B. C. 
Sturges (isls.), N.W. Terr. 
Sullivan (lake), ^Uta. 


J 4 
i: 4 
L4 
G 4 
J 6 
F 3 

G 4 

N 2 
E 3 
J 4 

V 2 
G 5 
J 4 
K 4 
K 4 
L 5 
B 2 

V 4 
L 4 
n 4 
J 4 
L 4 
G 4 
H 2 
K4 
J 3 


Tchcntlo (lake), B. C. 
Tehek (lake), N.W. T. 


F3 

LI 


Telegraph (jreck, B. C, 75 L 3 


F 3 
X) 2 
G 3 
C 1 
H 3 
K4 
K 1 
C 2 
F4 
G 5 
J4 
K I 
J 3 
L4 
L3 
H 5 
L4 
D4 
L4 
H I 
H 4 
J 5 
L4 
D 4 
K4 
E 5 
E 4 
E 4 
M 3 
G 1 
E 4 

L4 

P 3 
F3 
F4 
K4 
J 4 
E 3 
J4 
J 4 
F 4 
P 4 

E 4 
P . 
F 3 
H 4 
K3 
E 4 
F4 

P 4 

E 4 


K4 

M 


G 4 
K 5 
G 2 
P 1 
M 2 
H 2 
P 3 
H 5 
C 2 
H 4 
H 3 
H 4 
E 2 
K4 
L4 
K3 
N 
G4 

H 


374 


491 


J 4 
Jv 4 
J 4 
G 1 
H 4 
L2 
J 2 
L 4 
G 1 
K2 
F 4 
G 3 
M 3 
J 5 
J S 
L 1 
lv3 
K 4 
G 4 
F 3 
L4 
F4 

E 2 
E 3 
H 2 
G 5 

r 1 

E 3 

n 3 

K 4 
G 4 
H 4 
B 

J 3 
P X 
11 2 
K 4 
K 
II 2 
K 5 
L3 
L 

L 3 

F 

J4 

P 2 
Iv3 


553 

500 

5S9 
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2,155 


Summerland, B. C. 3.000 

Summit Lake, B. C. 
Sundown. Alan. 600 

Sutherland, Sask. 1 329 

Swan Riv-cr, Alan 2 290 

Swanson Bay, B, C. 

Swift Current, Sask. 7.45S 

Sylvan I-ake, Alta. 9S5 

Taber, Alra. 3.042 

Tagish (lake), Yukon 
Takla Landing. B. C. 
Taltson River. N.W.T, 
Tathllna aakc). N.W. T. 
Tatnam (cape). Alan. 
Tavanl. NAV. Terr. 

Tazin Bake), Sask. 


L 3 
G 3 
L 3 
F 5 
F3 
M 3 
L4 
L 5 
P 4 
J£ 4 
L4 
E 3 
O 2 
D 2-3 
J3 
K4 
E 5 
H 4 
P 4 
E 4 
P 1 
H 4 
P 5 
F 4 
L 5 
J 4 
K4 
E 4 
J 4 
H 4 
H 5 
D 2 
E 3 
H 2 
G 2 
M 3 
AI 2 
J 3 


Tent Peak (mt.), Y'ukon 
Terraco, B. C. 061 

Tcslln, Yukon 
Tculon, Alan. 645 

Texada (island), B. C. 
Tha-.Vnno (rlv*er), N.TV. T, 
The Pas. Man. 3.376 

The Kultblll (lake), 

N.W. Terr. 

Thclon (river), N.W.T. 
Thicket Portage, Man. 
Thompson (river), B. C. 
Three Hills. AUa. 1.020 

Tliutadc (lake), B. C. 
Tisdale. Sask. 2,141 

Toflno. B. C. 302 

Tompkins, Sask- 3SS 

Tornado (mt.), AUa. 

Trail. B. C. 11.430 

Transcona. Man. 0,752 
Tree (river). N.W. Terr. 
Trchcmc. Alan. 5S9 

Trout (lake), NAV, Terr. 
Trout Lake, AUa. ^ 
Tulcmalu (lake). N.W.T. 
Tolsequah. B. C. 

Turner (lake), Sask, 

TurtJe/ord. Sa.sk. 280 
Twecdsmulr (pk.), B. C* 
TyrreU (lake), N.W.T. ^ ^ 
Unity, Sask. 1,24S 

Upper Arrow (lake), 

B. C. 

Upper Foster (lake), 

Sask. 

Upper Hay Rivet. AUa. 
Uranium City, Sa*!k. 1.900 
Ullkuma (lake), Alta. 

Vnl AInrJc, Sask. 3o/ 

Valley view, AUa. 
Vancouver, B. C. 344.833 
Vancouver (island). B. C. 
Vancouver (mt.). Yukon 
Vanderhoor. B. C- ^4 
Vansitt.irt (isk), N.U . T. 
Yccroville, AUa. 2.323 
Verio, Sask. 

Vermilion. AUa. 

Vernon, B. C. 7.S22 

Victoria (cap.). B. 

Victoria Beach, Man. . 
Vlrdcn, Man. 

Vulcan. AUa. 4040 

Wabasca, Alta. 

Wabiskaw (lakes*), AUa. 
IVahLslmw (river). AUa. 
Wabowden, Man. _ 
Wnddlngton (mt.). B. O. 
Wadena. Sask. 1,051 

Wager Bay, N.W. Tern 
WalnwTight, Alta. 4,990 

Wokaw. Sask. 

Walmsley (lake), N.B . T. 
Wanlcss. Alan. „ 40^ 

B'apawekka (lake), Sask. 
Wapus. S-o-sk. 

Wardlow, AUa. 

Ware. B. C. 
tVoterhen (lake), Alan. 
Waterton Lakes (park). 

IVaterwaj's, AUa. 4W 

, Watrous, Sask. 4.--^ 

IVatson, Sask. . 

IVat-son Lake. Y'ukon IpO 
IVckusko, Alan. 4^ 

Wells Gray (park), B. C* 
Wcstlock. Alta. 1.441 

Wctasklwin. AUa. 


E3 
E 4 
D2 
L4 
F5 
L2 
K4 

J2 
K2 
L3 
r4 
II 4 
E 3 
II4 
E 5 
J4 
G 5 
G 5 
L5 
H 1 
L 5 
F2 
G 3 
L2 
D 3 
J 3 
J 4 
E4 
J2 
J4 

G 4 

K3 
G3 
J3 
G3 
J 5 
G 4 
F 5 
E5 
C 2 
F4 
P 1 
114 
J 4 
H4 
G4 

P5 

L4 

K5 

114 

ns 
n 3 

QS 
L3 
E4 
K4 
M 1 
,H4 
J4 
J 2 
K4 
K4 
K3 
114 
E3 
L4 

n 5 

US 
J4 
K4 
E2 
L4 
F4 
n 4 
H4 


weyDum, sa«K. 

BTuskey Jack (lake), Man. K 

White Court, AJta. 43j> ^ 

WbJlc Horse, (cap > X ukpn 
2,o94 

MTiile Pass. B. C. ^ _ 
■\VhUefish (iako). N.WT. 
Whlleshell (park). Alan. 
Wholdala Gake) , N.B • T. 
Wllkio. Sask. l.SfO 

Williams Lak-e. B. C. 943 
Willow Bunch. Sask. 613 
Willowlake (river), 

N.W. Terr. 

Winefred (lake), Alta. 

IVinkier, Man. 4.334 

Winnipeg (cap.). ^4^”^ ^10 

Winnipeg Oake). Alan. 
Winnipegosls. Alan. 
'IVinnlpcgosis, (lake), 

Alan. 

Wollaston Oake). Sask. 
Wolseley. Sask. 


924 


983 


G 4 

C 

C 

J 

L 

K 

J 

F 

J 

F 

H 

L 

L5 

L4 

e:4 


Wood Buffalo (p^k) 
Terr. 


Wriglcy, N.W. . 
Wynyard. Sask. 
Yellow Grass, Sask. 


L4 
K3 
K4 
H3 
F2 
K4 
K 5 


1,326 

I enow vjrass, oasK. 45< ^ ^ 

Yellowknife. N.W.Terr^.' 24 H j 

Yoho (park), B, C. 

York Fnetory, Alan. ^ 

Yorkton, Sask. 

Y'oungstown, Alta. 35j, 

Yukon (territory) 9.006 

Yukon (river). Yukon 
Zeballos. B. C, 650 


E4 
H 4 
D 2 . 
C 2 
E4 


!S2I 


(n <(•'**> *-9 



Canada hasabout 16C 000 Indianiand 10 OOOEslLitnm 
Chmeoe and Japanese total 54 000 Conc(>ntrat«d on 
the west coast before the second World It ar the Japa 
nese are now scattered throughout the country 

The Trench Canadians are devout Roman Catho* 
lies bound together by close ties of religion traditMo 
anti their French heritage In many respects they 
have kept the beliefs and the way of life of their 
colonial ancestors QiTiej have changed less than their 
countrymen across the sea and today have little in 
common with them Their language their faith their 
schools even their own civil law are guaranteed to 
them under the Quebec Act of 1774 Nevertheless 
they are an integral part of the nation and strongly 
nationalistic Canada la biLngual by law and all 
government publications are printed in both French 
and English 

The Trench Canadians w ere the original Canadians 
Samuel He Champbin founded the city of Quebec in 
1608 12 years before the Pilgrims landed on Plym 
outh Rock The struggling colony t hold was weak 
and in 1759 Quebec fell before the darmg attack by 
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immigration from abroad The populatwn is now 
about three fifths urban 

The Roman Catholic Church claims 43 per cent of 
the people Of the Protestants 20 per cent belong to 
the Cmted Church and 15 per cent to the Anglican 
Church or Church of England 
Canadian citizenship was not clearly established 
until Jan 1 1947 Until then Canadians had been 
‘British subjects On that date all native-born 
Canadians bMome Canadian citizens 

Railroads Bind the Nation 
In a country ol vast distances and few people rail- 
road building IS enormously eicpensive Yet Canada 
ranks third in railroad mileage Only the Ugiled 
Slates and Russia have a larger mileage 
The development of the country was impossible un- 
til hoes of 6t^ bound together its widely separated 
parts When the fathers of confederation m 1867 
welded eastern Canada into a doraimon they had to 
agree to complete the Intercolonial Railway from Hal 
ifat to Montreal Thw is still the only road wholly 
Within Canadian territory between the Maritime Prov 
inces and the St Lawrence 
Valiev 

British Columbia entered the 
yi Domimnn u) 1871 on cond tion 
J that a transcontinental railroad 
be started to the Pacific coast 
within two years The last spike 
of the Canadian Pacific Railway 
wasdtivenonNov 7 1885 Two 
other transcontinental railroads 
followed— the Grand Trunk Pa 
cilic and the Canadian Northern 
The three competing roads ex 
pected immigration to fill the 
thmly settled prames and pro 
vide a profitable traffic The hrst 
World War stopped both tmmi 
gration and the flow of new cap 


QUEBEC HANDICRAFTS 


the English general James R olfe 
Tour years later the colony was 
ceded by France to Britain (see 
French and Indian War) 

FVom that time on the French 
Canadians were cut ofl from 
their mother country and there 
was virtually no additional im- 
migtation from Fiance to ewelt ' 
their numbers Yet they have 
laultipl ed astonishingly From 
the 55 000 persons recorded in 
the census of 1754 they have in 
creased in lesa than 200 years to 
4 319 000 They are still m 
creosing faster than any other 
group m Canada Families of 10 

SompSSe'gmTSSmS'S !a,'T<S.V |»' Th. twoD.wwro=d.(.arf 



the population of the province 

of Quebec and about two fifths of New Brunswick Of 

the 1 021 520 people ra the city of Montreal two 
thirds are French 

^<vm± -Jfar. ‘Ait xl««t “Jt flw. Amfwwin Revolnt on 
Canada received a Urge immigratwa from the soulh 
The United Empire Loyahsti were citizens of the 13 
Amencan Colonies who remained loyal M the Bntish 
government during the Revolution Between 17W ^ 
1784 about 40 000 of them migrated across thelwdw 
to become the pioneer settlers in New Brunswick and 
southern Ontario Unlike the French this nucleus of 
British subjects was soon joined by newcomers from 
England Scotland and Ireland Today they number 
almost 7 milbon 

The Prairie Provmces were settled in the early yew 
of the 20th century by fanners from eastern 
northern and central Europe and the UniUd 51at« 

Smee 1913 Canada has lost almost as many pei^te by 

emigration to the United States as it has gamed Iqr 


to meet the payments on their 
bonds and the government was forced to take over 
their control They were consolidated into the Cana 
dian Natonal evstem m January 1923 Only the 
Canadian Pacific and several short lines (less than 
half the total mileage) remain in private ownership 
The Hudson Bay Railroad fromLePasinMamtoba 
to Churchill on Hudson Bay was completed by the 
government in 1931 to give midwestern Can^a a 
short twrte fur wheat shipments to Europe The ptov-. 
race of Ontario owns and operates the OnUno N nrth 
land Railway from North Bay to Moosnnee on James 
Bay In Quebec the 1 ne to the iron mines at Burnt 
Creek is farthest north On the western prairies 
rfie end of steel is at Fort McMirraj Alta 

Modem tllghway Building 

Canada has about 200 000 miles of surfaced roads 
and another 400000 miles of other roads providing 
fost and safe travel for its approximate^ 3 mill on 
motor vehicles The first transcontinental road 
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LAYING A CORDUROY ROAD OVER MUSKEG 



The difficulties of road building in northern Canada are apparent 
in this picture of the Alaska Highwaj’ (formerly Alcan) under 
construction. After the forest has been cleared, a corduroy 
road is laid over the swampy, decayed vegetable matter known 

known as the Trans-Canada Highway, was sanctioned 
in 1949. This joint federal-pro\’incial project will, 
when completed, run 5,000 miles from Nova Scotia on 
the Atlantic coast to Vancouver on the Pacific. 

Even more spectacular was the construction of the 
1,523-mile Alaska Highway (formerly Alcan) between 
March and November 1942. This road was hewn out 
of the wilderness to provide a land route between 
Alaska and the United States. It extends southward 
from Fairbanks, Alaska, through VTiite Horse, Yukon 
Territory, and Fort Nelson in northern British Co- 
lumbia, to Dawson Creek on the Peace River, where it 
strikes an older road to Edmonton. A string of mili- 
tarj’ airfields parallels the road. Scheduled bus 
lines operate over it throughout the year. In 1943 
a new road was built between Peace River, Alta., 
and Fort Pro^'idence on Great Slave Lake. 

Development of Air Transport 
The discovery of crude oil at Fort Norman on the 
Mackenzie River in 1921 led to the first large-scale 
attempt to establish air transportation in the Far 
North. Canada now carries more air freight than any 
other country in the world— chiefly minerals, 
and machinerj' and supplies for the mines. 
Airplanes are used also in prospecting for new 
mines and in forest and fishery patrol work. 

The famous Roj'al Canadian Alounted Police 
today do more of their work by airplane than 
on horseback. The many “bush” lines of 
the northwest have been consolidated into the 
Canadian Pacific Air Lines. This airline 
also has international routes from Vancouver 
to the Orient and Australia. 

Southern Canada, with its railroads and 
highways, developed aviation facilities more 
slowly than the north. In 1938 Trans-Canada 
Air Lines was completed from Halifax to Van- 
couver and north to Edmonton. It operates 
coast to coast, across the Atlantic, and to the 
United States and the Caribbean. 


as muskcR. A corduroy road is n blanket of tree^nks 
with earth and moss. Later it is surfaced with gravel, tyea 
in summer, ice lies a few feet below the surface. In sprmg, 
melting snow and ice make a swamp on each side of the roaa^ 

During World War II Canada was the base for the 
British Commonwealth Air Training Plan. Thousands 
of pilots trained in Canada and plav'ed an important 
part in the war. They comprised a large body of skilled 
fliers for postwar commercial aviation. Canada s an 
lanes are also important to the United States. During 
the war the two countries co-operated in building air- 
ports in the Far North. Planes traveling between the 
United States and Europe use the aiiport at Gander, 
Nfld., under the terms of a pact giving Canada cer- 
tain routes across United States territoiy. At Church- 
ill, on Hudson Bay, the two countries maintain a 
large militaiy airport. 

Varied Agriculture and Farming Regions 

Agriculture once employed more people than any 
other industiy, but it is now second to manufacturing 
both in number of workers and in total value of out- 
put. Only a small portion of the land is used for 
crop production. About 550,000 square miles, leK 
than one sixth of the area of the countrj’, has agri- 
cultural possibilities. Considerabl}' less than one 
half of this area is cultivated. 

FLYING FOOD TO THE VBUSH” 



reluctant cow aboard an airplane requires the talents of fo^ 
. This fresh beef on the hoof will be flown to prospectors m 
“bush”— the remote wilds of the Far North. 



The long-settled eastern part of the cwmtry is Mountains are the fertile Fraser and Okanagan val- 
devotcd to mned farming— cereals, cattle, dairy leys Th^arefamousfor their fruits and vegetables 
prMuc^, fruit, and \egeUbles On Uie praincs conditions are ideal for growing 

The French farmer of the St Lawrence River valley hardspnognbeat Marquishybnd oneeuredthrough- 
is a peasant in the finest original sense of the word out Canada and the American ^^est wasdevelop^by 
—one who lives close to the land The purpose of a Canadian botanirt, Sir Charles Saunders (_t€e 
his hfe IS not to get rich, but to cultivate the soil Wheat) Dunng World War I the wheat acreage 
and pass on the good acres to bs sons He has erpanded by 7 million acres The small population 
APPLL ORCHARDS OF NOVA SCOTIA couW not consume the production and 

Canada became the worlds largest ex- 
porter at one time supplying nearly 
half the world s requirements 
When crops are large and foreign mar 
keta eager to buy the Frame farmer 
prospers But in the drought years of 
1934 1935 and 193G the gram shnv 
eled in the fields In the years that 
followed European countries were rais 
lag their omi ivbeat m preparation for 
war while Canadian wheat piled up 
in gram elevators World War II left 
Great Britain the sole buyer of a surplus 
little concern for world markets Hia Urge fanuly which in 1941 was 450 million bushels The average 
consumes much of what the farm produces The small income of the Saskatchewan farmer fell from 81 614 



surplus ns sold in the near by cities In good tunes in 1928 to $141 in 1937 The eastern farmer can Jive 
the habihnl, as he la called, is not so prosperous as oft ha land the western farmer is at the mercy of 
ba American and English neighbors But when de> weather and world trade After the war Great Bnt- 
pKsaion comes he is not so poor It is the French, am agreed to buy from Canada 140 to 160 million 
with tMr unexcelled capacity for hard woik who bushelsannuallydunng ]016-6Oatafixed price Can 
are pushing farther north onto the thin lands of the ada signed the laternstional Wifieat Agreement for 
Shield, ilowly extending the farming area of Canada stabilizing world wheat pnees m 1940 It renewed its 
The Scotch English farmers of Ontario and the membership in 1953 for three years although Great 
Maritime Frovincea are more speciahzed than the Bntam did not continue m the agreement 
French andmoredependentonexportmarkets Dairy- The government has urged the Frame farmers to 
ing and stock raismg are important They have made diversify their crops and they are now less depend 
Canada one of the world 8 largest exporters of cheese ent on wheat oau and other grams Live'tock 
Canadiaubaconandbim,eggs, butter, andevaporated msing has inctea«cd m the Prairie Pro\mce« 


imlk are shipped to 
Great Britain in 
growing quantities 
iniits are exported 
to Great Britain, 
South America, and 
South Africa The 
most extensive fruit- 
growing areas are the 
Annapiolig \ alley in 
Nova Scotia, and 
southeastern Ontario 
between the Great 
Lakes Apples lead m 
value Peaches and 
grapes, tobacco and 
sugar beets, maple 
sugar and syrup, and 
flax are alM impor- 
tant products 
Across thecontinent 
in Bntish Columbia, 
between the Coast 

Range and the Rocky 


CATTLE ROGND-UP IN ALBERTA_ 














liortli America fray? out to the north into a tangle of islands 
straits, and fiords. Hudson Bay cuts deeply* into the con* 


tinent. Bordering the Pacific Ocean we ^ 

vAftirrt ftf Panof^a it Ti»k9rir entifll in area to all of huropc. 


Canada has vast resources, yet it is a leader in 
conservation. It is spending large sums on reclama- 
tion and irrigation projects, principally in the Prairie 
Provinces and in British Columbia. The largest, the 
St. Mary-Milk River development in Alberta, ttill 
■water thousands of acres. The adjacent Bow Ri\er 
project is another large irrigation scheme. 

The Canadian agricultural co-operatives and credit 
unions are among the largest in the world. Tliey 
operate grain ele\ators, purchase flour, lumber, coal, 
fuel oil, and all kinds of farm machinerj’ and sujj- 
plies for their members. Wheat pools were formed 
in 1923. The farmers delh ered all their grain to the 
pools to be marketed by a central sales agency. The 
pools ran into financial difficulties during the de- 
pression years and the federal government was 
forced to come to their assistance. In 1935 their 
functions were assumed ba* the Canadian BTieat 
Board. The Board purchases wheat from the farmers 
at a fixed price and sells it in the international market. 


ing grounds. The cod fisheries of the Grand 
were discovered by John Cabot in 1497. Before loO- 
fleets of French, Spanish, and Portuguese boats were 
crossing the ocean each year to fish on the B.anKs. 
At first they erected temporary shelters on the 
Tliere they salted and dried the catch and at the 
end of the summer season returned with it to Europe. 
When they discovered that the inshore fisheries were 
as plentiful as those of the deep sea and far less 
dangerous, they began to stay all winter. The fire 
permanent settlements w ere fishing villages. 

The inshore w aters, controlled by the govemmen , 
cover 15,000 square miles. Tlie North AtlMtic 
grounds, including the Bay of Fundy and the Gu 
of St. Lawrence, cover 215,000 square miles. Lunen- 
burg, center of the deep-sea fisheries, has the world s 
largest fleet of fishing schooners. But everj’ coasta 
village of the ^Maritime Pro\'inces and 
land has fishing vessels, canneries, and drj’ing 
The Pacific coast has rich salmon fisheries. The 


Other Natural Resources 


fresh waters of the interior are valuable for their com- 


Canadian fisheries, furs, timber, and minerals at- 
tracted the first adventurers and settlers. They still 
provide emplojunent for a large proportion of the 
working population and furnish the raw materials 
for the rapidly gro-wing manufacturing industries. 

Fisheries. The cold, shallow waters off the north 
Atlantic coast, with their many imdersurface pla- 
teaus, or “banks,” are among the world’s richest feh- 


mercial fisheries and as an attraction to sportsmen. 

The most valuable species are the Pacific salmon, 
the Atlantic lobsters, herring, cod, halibut, white- 
fish, and sardmes. British Columbia leads the pro'- 
inces with about 40 per cent of the value of Cana-- 
dian fisheries; Nova Scotia is second ■with 20 per 
Newfoundland is third with about 15 per cent; and 
New Brunswick is fourth with about 10 per cent. 
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O LDEST INDUSTRIES 

CENERFIi 
F-UR 


Only a small part of the 
citch cm be consumed at 
home From CO to 70 per 
cent IS eTported In l9o3 the 
United States took about 
three fourths Great Bntain 
was a prime market until dol 
lar shortages reduced its buy 
isg panel- The eslatiin esn 
nenes on the vest coist are 
the most v aluable of the m my 
canning and curing phnts 
Fur* The earfy French 
fishermen also traded in 
furs T1 eir large profits 
soon attracted a Iventurera 
who came to the New World 
for quirk wealth As the 
Spanish overran South and 
Central Amenca m search of 
gold so the French traders 
and trappers explored the 
heart of North America for 
furs (see Furs and Fur 
Trade) Beaver pelts long 
served as cunency anl the 
beaver occupies a place of 
honor on the Canadian 
coat of arms Bo gre.tt was 
the destruction of these am 
nula that they w ere threaten 
ed with extinction in eastern 
Caaida by the 20th centuiy 
The writer and lecturer 
Grey Owl became their 
champion and educated the 
public to protect them 
Advancing emhzat on bos 
driven the fur bearing am 
mols far to the north and 
greatly reduced their num 
berS but northern Canada 
js stjU one of the worlds 
greatest sources ol furs 
Trapping and hunting are the 
chief occupations of the In 
dians and Eskimos The 
Hudson s Bay Company has 
enjoyed a virtual monopoly 
of the northern fur trade for 
nearly 300 years (*c« Hud 

sons Bay Company) Its Ts,io**7tu‘7iii««udi.5.« 
forts are the remotest out- »t ttuo^iiou*^ ney 
posts of white civilization — ■ — . r. — 

in the far north In the sum , t , - 

mer the trappers bnng their furs by canoe to these During Worid W ar 11 vital materials never mined 
trading posts Many remain during the sununer to beforeweredevefopediomeetvvarneeds Amongthese 
work for the Company returning with wmter to the were mercury tungsten chrom um molybdenum and 

deepforests- Airplanesarenowbnngmgfursoutofthe tm Most of the smelting and refining is done in Can 
most inaccessible regions Montreal holds the largest sda AfterUiewarmanyexistmgoredepositsbadre^ 
aiK'tirma.IoBdoBaadNewyorkatetheleadingbu}^ oidoutputs and numerous ore bod eswered scovered 
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Fur fanning is growing rap- 
idly m importance In 1931 
It accounted for only 3 per 
cent of the total value of 
raw fur production in Can 
ada By 1938 It had increased 
to 43 per cent by 1951 36 
per cent A large part of all 
silver (o-^aad mint peffs pro- 
duced come from fur farms 
The federal Department of 
Agriculture mamtams an 
experimental fur farm on 
Prmce Edward Island 

Timber Timber ranks 
with fish and furs as one of 
Canada s earliest resounes 
to be developed 

Forests cover 35 per cent 
of the land area Three- 
fourths of the trees are co- 
nifers or softwoods from 
which comes 95 per cent of 
the commercial cut Douglas 
hr from Bntsh Columtaa 
spruce hemlock white pme 
cedar and balsam fir are 
the mo^t valuable spe les 
Except m tlie Mant me Prov 
iDces 90 per cent of the t m 
her lands are Crown prop- 
erty As new regions are 
opened up the land suitable 
only for forest » withdrawn 
from public sale and set 
aside by the government for 
timber production Tie lum 
ber companies are granted 
cutting r ghts only Tieteii 
era! Forest Service main 
tains SIX forest exper ment 
stations 

Mlnetsls Canada is one 
of the r chest nat ona in m n 
erals In 1953 it ranked first 
in nickel and asbestos sec 
ond in plat num gol i zme 
cadmium afuininum and 
perhaps uran um th rdin co- 
balt and silver fourth in cop 
per and lead Ontaro leads 
with Ole third the value of 
the nations production In 
Toronto is the world s larg 
ng exchange 
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The Sudbury mines of Ontano jield about 90 per 
cent of the ^vorld's mckel and lialf its platinum. A 
large nickel-copper-cobalt mine ^as opened at Ljim 
Lake in northern Manitoba in 1952. 

Quebec produces almost all of Canada’s asbestos. 
Gold is Canada's most valuable mineral. It comes from 
Ontano deposits at Porcupine, Red Lake, and Kirkland 
Lake; from Noranda in vestem Quebec; from the Flin 
Flon mine on the Manitoba-Saslmtcheaan boimdary; 
and from Yellovrstone in the Northwest Territories. 

British Columbia produces most of the nation’s 
lead and zinc, principally from the Sullivan mine at 
Kim berley. The largest ore smelter in the Common- 
wealth is at Trail. A giant lead-zinc-copper deposit 
was found near Bathurst in New Brunswick in 1953. 

Before 1939 Canada imported most of its aluminum. 
At the end of liTorld ^i’ar II the reduction plant at 
Arvida on the Saguenay in Quebec had a capacity 
greater than the entire world’s production. An even 
larger smelter began operation in 1939 at Kitimat, 
B. C. ith plentifid hydroelectric power, Canada im- 
ports aluminum ore, processes it, and then exports 
most of it. 

At Great Bear Lake is the world's greatest source 
of radium and uranium and production from this 
region greatly reduced their world price. This was the 
source of the uranium used in the United States in 
making the atomic bomb in 1945. A possibly even 
larger uranium deposit at Beaverlodge Lake in 
northwestern Saskatchewan was discovered in 1951. 

Quebec has the largest deposit of ihnenite. the ore 
of titanium, at Allard Lake, 400 miles northeast of 


Quebec City. A railroad from HaxTe St. Pierre on the 
Gulf of St.' Lawrence to the deposits was completed 
in 1950. The ore is shipped to a smelter at Sorel. 

Canada has cxirerienccd an oil boom since the dis- 
coverv of the L(^uc field near Edmonton, Alta., in 
1947.’ Redwater, Lcduc-IVoodbend, Bonnie Glen, and 
other large fields in Alberta and Saskatchewan were 
later opened. A 1,126-mile pipeline carried oil from 
Edmonton to Superior. M is., by 1950. It was extend- 
ed 6.35 miles to Sarnia, Ont.. in 1953. In the same j ear 
a 721-mile pipeline was comiiletcd from Edmonton to 
Vancouver. B. C. The oil sands at Fort ^IcMurrav 
on the Athabaska River in northern .-yberta are the 
greatest known oil reserves on earth ('fc Alterta). 

Far to the north in the District of Mackenzie is 
the Norman Well‘d oil field. It w.as proelueing about 
1920, but It was brought into large-scale production 
during World War II when the United States Aimy 
built the l.OOO-raile Canol pipeline to a new refinerv' 
at BTiite Horse. Yukon Terntoiy. Well- are also pr^ 
ducinc in southeastern Ontario and in New Brunswick. 

Pipelines for natural gas are planned from .\lberta, 
British Columbia, and Sa.=k3tchewan to the Pacific 
west coast and to eastern Canada. 

.\lborta. British Columbia, and Nova Scotia have 
large coal reserves, but they are located 1,000 to 
2,000 miles from the industrial coal-using district 
of Ontario and Quebec. These provinces find it cheaper 
to import their coal from the United States. 

Great deposits of iron beneath Steep Rock Lake m 
northwestern Ontario were brought into production m 
1944. On the Quebcc-Labrador border is an iron d^^ 
posit larger than the Mesabi Range. A 360-miIe rail- 
road was opened in 1954 from Seven I.rianns on the 
Gulf of St. Lawrence to Knob Lake and Burnt Creek. 

Tremendous Grow th of Industrj’ 

Modern industry received its start in the early 20tfa 
century when the railroads ojicued up the western 
prairies and increased the demand for manufacturen 
goods. World War I resulted in greater variety o! 
products and more industri.al efficiency. Many articles 
tliat had been imported w ere made at home. Dunng 



This great nound of peeled logs at Port Alfred, On®-* 
Mgrienay River, -will be ground into pulp to make ^peir 
bee and Ontario are the leading provinces in pulp 
production, while Canada is the foremost producing country* 



and after \\ orld \\ ar II Canada made its greatest in- 
du«tnil progress It is now an important industrial 
nation of the iiorld Manufacturing today exceeds 
agnculture in the number of people emplojed 
In ISSS-SO the gross value of manufacturing multi* 
plied four times Steel production mote than doubled 
The chemical nonferrous metals ehiphuilding petro- 
leum and airplane industries greatly expanded 
About SO per cent of the manufactunr^ is carried 
on in the parts of Ontario and Quebec that lie be 
tween theGrealLakesandthoSt Lawrence Ontario 
accounts for about 50 per cent Quebec 30 per cent 
Here lives the bulk of Canada s industrial man 
power Clo«e by are such taw materials as timber and 
minerals waterpower and large markets in the United 
States The vncmity of Samia in western Ontario is 
called Chemical \ alley for its oil refining and other 
chemical plants In 1952 a lai^e jet engine plant 
opened at Malton Ont Can »da is a leading producer 
of military and commercial jet airplanes 
Canadian manufacturing falls into throe groups 
First and moat v aluable ore those processing the raw 
materials of the country for cxjxirt auch as pulp and 
paper A second group of loduslries produces goods for 
a large domestic market Its raw materials are im- 
ported Such products include textiles rubber goods 
and sugar The third group consists of branches of 
United States industries such as those making trucks 
and automobiles agricultural implements and elec 
trical apparatus They are set up in Canada m order 
to lesch the Canadian market without paying tariffs 
and to export to other parts of the Bntish Common 
wealth under preferential trade agreements 
In 19 )0 the paper and pulp industry led in the 
gross \ alue of products Other leading industries are 
slaughtering and meat packing motor vehicles i^- 
ferrous metal smelting and refining petrokum prod 
ucts sawmills primary iron and steel butler and 
cheese cotton yarn and cloth and flour mills 
Dependence on International Trade 
Canadiproducesfarmorethaniteanconsumc The 

wheat crop is 5 times consumption paper production 
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10 times, and nonferrous metal output 20 times 
Canada exports more newsprint paper than any other 
country Tlie United States market absorbs about 90 
per cent of the production To the United States also 
goes 80 per cent of Canada s pulp and 99 per cent of 
its pulpwood Canada is among the worlds leading 
exportm of bacon and ham butter and cheese flour 
and feed products and fish Canada however must 
import such essentials as rubber tin tropical fruits 
fibers sugar coffee and much coal and machinery 
Canada a very evustence depends on a world prepared 
to buy Its goods and to sell it what it needs W ith only 
one half of one per cent of the world s population, 
Canada ranked fifth m international trade beforfi 
World Warll fourth in exports and eighth in imports 
At the close of the war it was the third exporter in 
the world m 1951 it ranked fourth About one tliird 
of the country s national meoiue is dependent on for 
eign trade ns compared with 8 to 10 per cent in tho 
United btatea When world markets are disturbed by 
depress ooand war Canada suffers more eeverely than 
nations that are more nearly self sufficient 
The United States and Great Bntam are Canada s 
two best customers Before World War II exports 
were equally divided between the two In 19o3 about 
59 per cent of Canada’s exports went to the United 
States and only 17 per cent to Great Britain About 
74 per cent of imports esme from the United States 
and 10 per cent from Orest Britain 

CiM* ReUtlon* with United Statee 
'The long unfortified boundary between Canada and 
Its nearest neighbor symboh/es their friendly rela- 
tions Since the War of 1812 they have worked out 
problems through neutral commies ons and boards of 
arbitration In 1817 Charles Bagot British minister 
to Washington and Richaid Rush United States 
secretary of state signed the Rush Bagot Agreement 
demilitansing the Great Lakes (ere Great Lakes) ft 
stipulated timt no warships were to be bmlt on the 
lakes A few aimed vesspfs enforce revenue liw 8 The 
International Joint Commis^mn formed in 1909, 
settles any controversy over boundary affairs 




PROSPECTOR FILES HIS CLAIMS 



A Canadian “mountie** acts as witness as a prospector files 
ms mining claims. Later the “mountie” will check the loca- 
tion and see that the prospector’s interests are protected. 
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The International Boundarj- Commission defines, 
marks, and maintains the boundarj' line betu een the 
United States and Canada and between Alaska and 
Canada. Several fisheries commissions handle prob- 
lems arising from common use of coastal and Great 
Lakes watere for salmon, halibut, and other fishing. 

The Permanent Joint Board on Defense was created 
under threat of invasion bj’ enemj' forces in August 
1940. Prime Alinister Wil- 
liam Lj'on Mackenzie King 
and President Franklin D. 

Roosevelt signed the agree- 
ment binding their coun- 
tiies permanentlj' in joint 
defense of North America. 

Their meeting at Ogdens- 
burg, N. Y., scene of several 
bloodj’ border raids during 
the War of 1812, was his- 
toiic. This was the firet 
militarj- agreement ever 
signed bj' Canada with a 
countrj' outside the British 
Commonwealth of Nations 
and the first such agreement 
ever signed bj' the United 
States. 

Several joint economic 
committees work on certain 

common problems. One of their most interesting 
studies is the Noith Pacific Planning Project, which 
covers northern British Columbia, Yukon Territorj-, 
and Alaska. Its immediate object is “to gather basic 
information on the region and to develop . . . proposals 
for Canadian-United States economic co-operation in 
the development of lesources, the improvement of 
standards of liring, settlement, and other under- 
takings.” 

Canadian and American scientists in 1944 drew up 
a plan for an international Arctic Institute of North 
Amenca, which is undertaking sj'stematic polar 
research. "Good neighbor” relations are furthered 
bj' the joint Canada-United States Committee on 
Education, sponsored bj' the American Council on 
Lducation. Its purpose is to strengthen mutu.al re- 
spect and understanding. 

Education and the Arts 

Public education is similar to that in the United 
btates, with eight j'ears of elementaiy and four of 
secondary training (five in Ontario). It is compul- 
sory m the lower grades, and literacy for the country 
as a whole is verj' high (95.74 per cent). Schools are 
under the authority of the provincial governments. 
They are financed by local ta.-dng districts, assisted by 
provmcial grants. Provision is made in each prordnee 
except Manitoba for tax-supported Catholic schools! 

Vocational and technical schools have been estab- 
lished with the assistance of federal grants. Seven of 
the provinces support universities, corresponding to 
the state universities in the United States. These are 
New Brunswick, Manitoba, Saskatchewan, Alberta 


British Columbia, Newfoundland (Memorial Uni- 
versity), and Ontario (University of Toronto). Four 
other univereities arc supported bj' provincial funds— 
Dnlhousie (Halifax), JIcGill (Alontreal), Queen’s 
(Kingston), and Western Ontario (London). Out- 
standing among the Roman Catholic French xmiver- 
sitics are St. Francis Xavier (Antigonish, N. S.), for 
training in co-operatives, Laval (Quebec), and Alon- 
treal. King’s College, (Hal- 
ifax), founded in 1789 at 
Windsor, is the oldest school 
of higher education. 

Public libraries have de- 
veloped in close collabora- 
tion with the schools. (For 
an account of Canadian li- 
braries, see Libraries.) 

The National Research 
Council, founded in 1924, 
operates scientific research 
laboratories for investiga- 
ting industrial and defense 
problems. It also co-ordi- 
nates the work of other re- 
seaich laboratories in Can- 
ada. The Council directed 
the Chalk River atomic en- 
ergy plant, about 95 miles 
northwest of Ottawa, from 
1947 to 1952. A new Crown companj-, Atomic Energy 
of Canada, Ltd., now operates the project. Its pro- 
gram is devoted to research and to the production of 
isotopes for peacetime uses. Canadian scientists 
helped develop the atomic bomb. 

The Banting Rescaich Foundation, named for the 
codiscoveier of insulin, makes grants to workers in 
medical research {see Banting and Best). 

A vigorous body of literature is developing {see 
Canadian Literature). The press follows the pattern 
of United States journalism, althougli on the whole 
it is more conservative. Tabloids have never been 
successful; and lurid, sensational dailies are rare. 
The ablest and besUknown editor in the country' was 
John V . Dafoe, associated with the Winnipeg Free 
Press 1901-44. For neaily half a century' he influenced 
Canadian thought. It has been said of him that he 
was “a last lugged lelic of the d.ays of personal 
journalism,” equal in stature to such editors as Giee- 
ley, Dana, and Wattereon in the United States. 

In painting, Canadians have won international rec- 
ognition only since World War I. Of the earlier 
artists, few are impoitant. Paul ICane (1810-71) por- 
traj'ed Indian life. His work is of greater historical 
than artistic interest. Cornelius Krieghoff (1812- 
72) was called the “Hogarth of Canada,” although his 
studies of rural life in the lower St. Lawrence are 
hardly' comparable with those of that great artist. 

After Confederation, appreciation of art was fos- 
tered by the founding of the Ontario Society of Artists 
forerunner of the Royal Canadian Academy, 
and the Montreal Art Association (1875). One 
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of the fint painters to gam dulmetion m Europe was 
James 'Wilson Mornce (18G4-1924), who*c tiorfc a 
represented m the Tate Gallery, London The first 
World W ar saw the birth of a genuine Canadian school 
of pamtmg marked by fresh originality In Toronto, 
m 1920, waa held the hist exhibition of the Group 
of Seven These young painters nere Lawren Hams, 

A Y Jackson Arthur Lismer J E H Macdonald, 

Frank Johnston, F Hor*ra4a \ariey and Frankhn 

Carmichael In the words of Arthur Lismer, the the head of the goi eminent 
group attempts to portray not the photognphic afr- more direct control over government and legislation 
pearance of the Canadian ecene, but its rhythm and than the Crom has He can do nothing except on 
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The reverse is true m the United 
States whose constitution specifies 
the powers of the central government 
and grants all others to the states 
The provmccs legislate on such mat- 
ters as education, public works di- 
rect taxation to raise money for pro 
vinriai purposes, borrowing money 
on the creilit of the province guaran 
tees of cml rights and property, ad- 
ministration of justice pubbe msti 
tutions amendment of the provincial 
constitution except as regards the 
office of lieutenant governor ap- 
pointment and pajment of provincial 
officers and the granting of h 
censes Tlie federal government 
makes laws for peace, order, and 
goodgovemmentofCanida "Strong 
er than the central government of the 
United States, it has control over 
all cnininal law banking marriage divorce appoint- 
ment of judge* the nomination and removal of pi^ 
vmcial lieutenant-governors and the important veto 
on provincial legislation 

The political machinery of government is British 
rather than American (tee Cabinet Parbament) 

The Crown of England appoints a governor general 
as his personal representative, usually for a term of 
five years Theoretically the govemoi general is 
Aitually he has n 


grandeur T^y ‘ dispense with diverting detail m 
order to achieve broad design and mass effects A 
Montreal group, aimilar to Ae Seven la Toronto, 
has also gained wide recognition 

How Canada la Governed 
Canada is a completely self governing nation 


the sdvnce of his Canadian ministers Unlike the 
president of the United States, he has no veto on legts 
Ution Ae m Britain even the speech he makes at 
the opening of Parliament is written by the Prime 
Minister In the past he served as the medium of 
communication between the Canad an and the British 


conducts its doraest c and foreign affairs through its goveminents Since 1927 direct communication has 
own representatives By the Statute of ttestminsler ah^obeen earned on between the governments through 
(1931) all bmitation* on its lawmaking powers were a high commi^ioner The governor general s position 
removed Its constitution embod ed in the British is one of official dignity rather than power 
North America Act of 1807 formerly could be graduation at the university of Toronto 
amended only by the British Parliament In ^ 

1949 the Canadian House of Commons voted to ‘ 
discontinue submitting constitutional amend 
meats to the English Parliament The highest 
court of appeals remained the Pnvy Council m 
F. pg1nrid until 1950 when the Supreme Court of 
Canada became the final tribunal Use of the 
word ‘ dominion was dropped m 1950 Upon 
becoming a nation m 1931 Canada elected to 
remain a member of the British Coramonwealtli 
under the sov ereignty of the king w ho is king of 
Canada as w ell as of the United Ivmgdom 
Like the United States Canada is a federal 
union, uniting ten provinces and two Um 
tones under a strong central government lie 
constitution grants to the federal government 
all power not expressly given to the provinces 
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WHERE ALL CANADA IS GOVERNED 



Tlus ^ view shows the great quadrangle of government build- 
ings in Ottawa, Mpital of the nation, where Canada's laws are 

Ottawa River rises the main 
^ot^c Parh^ent Building, which houses the Senate Chamber, 
the House of Commons, and the Parliamentary Library The 


Peace Tower, with its carillon of 53 bells, rises 291 feet above 
the Parliament Building. It is a memorial to the dead of World 
War I. On either side of the quadrangle are the East and 
West blocks housing other government offices. The long bridge 
in the background connects Ottawa with the city of HuU, Que, 


The real head of the government is the i)rime min- 
ister, who is the leader of the majority party in the 
House of Commons. The governor-general in\'ites him 
to choose a Cabinet, or ministrj'. He and his ministers 
nMst be members of Parliament. They remain in 
office only so long as they are supported by a major- 
itj’ m the House of Commons and must resign on a 
vote of want of confidence. If the Cabinet is forced 
to resign, the prime minister adrises the governor- 
general to call upon the leader of the opposition party 
to form a new government. 


Functions of the Cabinet 

The Cabinet combines both legislative and exec- 
utive duties. It introduces bills to the House, includ- 
ing the money bills. IVithout its support important 
Mis on pubhc matters stand little chance of passage. 
The Cabinet members head the various e.vecutivc 
departments of the government, wliich correspond to 
those m the Hmted States. The position of secretary 
of state is held by the minister for e.vtemal affaire. 
Other mmistnes include finance, mines and resources, 
justice, pubhc works, transport, pensions and national 
health, fisheries, agriculture, labor, trade and com- 
merce, and postoffice. During World War II several 
defense numstnes were created. There may also be 
numsters mthout portfolio” (ministers without exec- 
utive duties). The Canadian ministers are also mem- 
bera of the Queen s Pmy Council for Canada, a 
purely honorary body. Legally, however, the Cabinet 
IS a committee of this body, and all Cabinet ministers 
become prixy councilors for life. 

The Parliament is dhdded into two houses. The 
Senate consists of 102 members, appointed for life bv 
the governor-general on the advice of the Privv Coun 
cil. Legislation passed by the House of Commons 


can be voted dorni by the Semite, but this power is 
seldom used. Thus the Senate has little political in- 
fluence, and its abolition has long been recommended. 

The House of Commons is elected by the people for 
the duration of Parliament, which may not be longer 
than five years. As in the United States it is a repre- 
sentative body. Representation is proportionate to 
the population of e.ach proiance. The present House 
has 262 members, but the ne.xt Parliament will have 
265 seats as prox-ided bv the British North America 
Act of 1952. 

The proxancial governments are headed by a lieu- 
tenant-governor, who is appointed by the governor- 
general. He acts only on the adidce of his proxancial 
Cabinet, headed by a prime minister. The minister 
is responsible to the legislature. All legislatures are 
unicameral, except that of Quebec, which has two 
houses— a Legislative Assembly elected by the people, 
and a Legislative Council of 24 members appointed by 
the lieutenant-governor for life. Any British subject 
21 years of age or ox-er may vote if he has been a 
Canadian resident for one year. 

The Canadian Court Sj’stem 

There are three federal courts. The Supreme Court 
consists of a chief justice and eight puisne, or associ- 
ate, judg^. It has appellate jurisdiction in both chdl 
and criminal cases. The Exchequer Court has juris- 
diction over all claims affecting the interests of the 
Croum and those concerning copyrights, trademarks, 
and patents. The Admiralty Court is a division of 
the Exchequer Court. It handles cases relating to 
shipping, na\’igation, trade, and commerce. Each 
proWnce has a supreme court. Judges are appointed 
for life by the governor-general on the advice of the 
federal Cabinet. 
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REFERENCE-OUTLINE FOR 


( Loeaften ond me C-65 chart U 246 location m 
«orld map 204 in North Amenea nupN2a0 
political diviMons map 063-9 air d stances polar 
projection map A-531 

A. The prov ncei Alberta A 141-1 British Co- 
lumbia B-312 17 Manitoba M 78-81 New 
Brunswick \ 137 138b Newfoundland (with 
Labrador) N 139-10 L-76 NovaScoiiaN-SO? 9 
Ontario 0-3S4-7 Pnnee Ldward Island P-4U 
12 Quebec Q-4-8 Saakatebewan S-46-9 
B The lerr ter ei Northwest Terntonea (provi 
E onal diatncta of hfackenz e Keewat n and 
Franklin) N 298 Yukon Territory Y-345 


II Structure of the land C-67 75 N 247 maps 
C-67 86 N 245 

A Mountains and plateaus list C-65 

1 Appalachian system 0-67 A 276 Notro 
Oame \founta ns Q-S map C-73 

2 Laurentian plateau or Canadian ShicM L-)37 
N 26a picture C-"0 

3 CbnfthVra O- 6 B-3i3 fNiel « if irf-d 
pictures N 20 A 141 C- 0 

B Interior pta ns or western pro r es C-'o-6 
C E vers end lakes C '7 list msp V 256-7 

1 Great Lakes G 178-85 

2 Rivers Columbia C-415a 'lackeniie \J 15 
picture C- 6 Peace P 102-3 Red R-8S Si 
LawrenceS-tO 21 YukonY-343 pictureN 255 

D Coast I nc and islands C-7S 0-117 N 13X0 
P-411 1-157 

E Land chongei n past ages N 264 5 Ire Ace 
1-4-7 G 184 G-64 Nugsra Falls N 230 

III Cl mate C-77 8 \ 248 253 P 103 affects plants 
and animaU map N 2oS summer and winter winds 
maps N 248 Tsinfall maps If 246 R?1 

A Eastern ocean eN-30 8 N 139 P-4if 
B Eastern Q-6 L-76 Cl-384 Great Lakes G 180 
C Pro rle M 79 S-47 A 142 
0 Poc he coast and meunto n B-313 14 
F Arct C reg ons A-S'r 6 \ 34S 

IV P/onI* and ommols C-78 N 258-63 color pic 
tures N 259 62 Arct e A-328 color p ctures A-329 
(esnbou C-122 reindeer R-97) 


V Where ond how the people I ve C-65 8 83 map 

N 245 irara cration and emigration CL67 83 citi 
senahip C-83 holidays and games F-56 L-83-4 

A Atlanf c reg on Newfoundland and Labrador 
N 139 140 L- 6 Maritime Provinces C-83 
(New Brunswick N I38a Nova Scotia \-308 
picture C-70 Prince Edward Island P-412) 

B St lowrence Valley ond Onfaro Pen nwilo 
C-75 picture C-S9 91 Quebec French 

C-S3 Q-4 SI-3SI Q-9-10 pictures C-83 Q-O 
C Pro r e Prov nees M 78 79 S-47 A 143 
D Rocky Mounta ns and Poc fic coosi B-313-14 
E Ind ans and Erk mot 1 112 F--393-7 C-S3 

VI Resources and ndustries lut C-65 products maps 
N 2o6 2o7 occupations pictograph C-66 


A Forests ond forest products C-TS 87 L-340, 
N '’63 map N 246 p cture N 244 

1 Eastern N 13Sa N 140 L-76 N-30S 0-386 
Q 7 pictures C-SS N 138 

2 BesUmA143 B-3U M 79 S-17 
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STUDY OF CANADA 

8 Agriculture C-84-6 N 2 d 5 products map N 257 
cnitivated land map A 71 imgation I 2 d 3 
wheat B 115-18 picture C-'O 

1 Mant me Provinces and Newfoundland 
N 138a N 307 P-Ill N 140 picture C-85 

2 Qurtipr and Ontario Q-6-7 0-3S4 pictures 
Q-4 C-64 0 0-384 5 maple products M-83 

3 I rairie Provinces Matutoba M "B-O 849- 

katchewan 8-16-7 Alberta A 142 143 

P 103 

4 Bntudi Columbia B-31S Y-437 
C F ifler es C-86-7 F 115-17 I^"S7 

1 North Atlantic New Brunswick N 138a 
Newfoundland and Labrador N 139-40 L-76 
Nova Sfotia N-30S C 118 picture C 0 
Prince Fdward I land P-412 Quebec Q 

2 Inlind waten Great Lakes G 1S4 Hudson 
IliV il-lS? Man lobs M 9 picture M-SO 
8askatchew an 6-18 Alberta A 1 43 

3 Pacific Bnti h Columbia B-314 p ctUre C-87 
aalioon SS8 anai 8^ 

0 furs and fur trode C-87 F-3'’6 11-138 products 
map N 25“ Alberta A 143 Manitoba M 9 
picture Tf-SO Aoia '*«> a N 308 [^bradar 
L- 6 Prince Edward Island P-411 Si katch 
ewan S-47-48 

E M nereis end m n ng C-S7 8 Ii-137 A-330 
N ‘*04 list C-60 picture C-89 products map 
N 2o6 aluminum A 184 gold G 13'' iron 1 ‘'38 
248 petrol urn P 169 C-88 piatmutn P-316 
radium and uranium C-83 R-57 U-405 N 2)8 

1 Maritime Provsneta and Newfoundland C- 5 
N-308 N 138a 0-118 N 140 

2 Quebec and Ontario Q 7 0-3So-6 alum num 
p ctures Q5 C-39 asbestos A-401 cobalt 

emerj n clef A 38S pnturs 

N 234 

3 Western provinces M 79 S-43 A 142 B-314 

4 Yukon Territory and 'iorthwest Terntores 
Y-343 N 29S 

F Woler power C-77 W-69 0-385 0-428 Q 5-6 
L- 6 P 101 Niagara Falls N 230 p cture map 
N 231 ’’hipahaw Development C-77 Q-6 
G Manufoclur ng C-83-9 p ctograph C-66 Alberta 
A 143 E-''37 C-24 Bntkh Columba B-315 
V-437 \-468 Mantoba M 79 W 156 New 
Brunswick N 138<i Newfoundland N 140 Nova 
Scot a N-308 H 249 Ontario 0-384 5 I! 2o3 
K-47 L-307 0-42S T 154-5 \\ 156 S-51 p c- 
ture8C-89 Prince Edward Island P-412 Quebec 
Q78 M-381 Qll Saskatchewan S-48 R% 
Tfotisportot on and trade C-77 83-4 89 N 140 
N-30S 0-7 0-385 M 79 80 Yukon Ttmtory 
Y-34S 

A Prncpol seoporli Ilaldas II 248-9 picture 
N-30<» Saint John S-18 p cture N 1385 Quebec 
Q-ll Montreal M-381 p cture C-65 \ancouver 
\-l37 picture B-316 \iotonaV-468 
B K reft and takes C-77 pictures C- 6 N J38a 
Great Lakes C-178 maps G 181 183 picture 
0-385 St Lawrence 8-I9 map S-20 (bt Law 
rence Seaway PiQject 8.'*0-l R 157 C-I03) 
Yukon Y-34S picture N 2o5 
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C. ConaU 0-77, C-109, S-19, map S- 29 : Rideau, 
picture 0-428-, Trent H-452; Sault Saintc Mane 
S-t9-51; Welland Ship W-90, map K-231, picture 

D. ffighwaysC-SS-i.-Alaska Highway C-S4, R-158c, 

pictures C-64, 84; Pan American Highway proj- 
ect R-1587 „ _ 

E. Railroads C-S3, 101, R-GI, 62, 63, P-103; Toronto 
T-155; Windsor W-15G, picture R-6S: Winnipeg 
W-156; Regina R-96; Calgary C-24 

F. Air transport C-76, 84, P-412, S-4S, E-23^ 
A-143; Gander Airport (Newfoundland) and 
Goose Bay Airport (Labrador) N-140, L-76; 
Arctic A-330 

Vlll. Communication: ocean cables C-o, 8, N-139, map 

C-5; telephones T-45; wireless C-llS 
IX. Principal cities, list 005. For cities not listed 

below, see names in Fact-Index 

A. Alberto, list A-141; Edmonton E-237, picture 
A-144; Calgary G-24 

B. British Columbia, list B-312; Wetoria V-46S-9; 
Vancouver V-437, picture B-316 

C. Manitoba M-79-S0, list M-78: Winnipeg W-156, 
picture M-7S; Churchill H-i37 

D. New Brunswick, list N-137 : S.aint John S-IS 

E. Newfoundland: St. John’s (Fact-Index) 
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C ANAOI \N HISTORY It s no acc dent that the 
Bteiyof thenhiteman aNortliAinencabegiDain 
Canada Nonheie does a coast open more invHmg 
Anna to the eTplorer The broad Gulf of St Lawrence 
the St Lawrence R ver and the Great Lakes lead 
2 400 m lea into the heart of the contioent 
Perhaps beuuse of this very h ghway Canada «t 11 
facesaasttrjrdacroM thesea to£urope It stheonly 
country m the western hem sphere which has kept 
Its poiit oal t es with the old world Even more ab- 
sorb Dg than the tale of early exploration s the story 
of a developing nat on— -the first to become an n 
dependent member o{ the Dr tish Commonwealth 
of Nat oas 

The Nortbtden ArriTe 

Nearly a thousand years ago a Norse seaman died 
far from home in the heart of a wild and unknown 
country His comrades buried him as was the custom 
with his weapons — his ron sword ax and sh eld 
Centunes passed by Inl931theruatedneaponswere 
discovered at Beardmore Ontar o near Lake N p gon 
north of Lake Superior Scient sts bel eve the lehes to 
be Norse weapons of the period a d 900 to 1000 
These are the carl est evidence of the white man n 
North America The Beardmo e Vikmg and his 
companions probably came from Norway to Iceland 
and Greenland then through Hudson Stra t into Hud 
son Bay southward to James Bay and overland on 
well marked Indian trails toward Lake Super or 
From the Norse tales of adventure the sagas we 
know that another Vikmg Leif Encsou vis led the 
Atlant c coast of Canada about the year 1000 (see 
America) The Vmland wh ch the sagas descnbe can 
not be located with certainty Undoubtedly thme 


dating salora saw the rocky shores of Nova Scot a 
and the entrance to the Gulf of St Lawrence 

Their journeys were long unknown to the rest of 
Europe Although they contmued to vl t North 
America for 3o0 years they made no pennanent settle- 
ments Meanwh le the great expanse that was to be- 
come Canada was left to a handful of Indians and 
Eskimos— probably sever mo e than ''00 000 

Among the lead ng tnbee were the Iroquo s who 
bred on the shores of the lower Great Lakes and the 
Ilurons on Lake Huron and Georgian Bay ^ ar oua 
Algonqu an tnbes occup ed a broad belt from the At- 
lant C oast to the Rockies Among these tnbes were 
the Oj bwa or Ch ppewa of western Ontano and the 
Blackfoot of the Flmns region In the Mackenz e and 
Yukon nver baans were the Athapascans On the Pa 
cifie coast f om Vancouver Island to Alaska lived the 
Ha da Hingit Ts mshjan and numerous other 
U bes (See also Indians ) 

ReillscOTerv and Exploration 

In 1497 the contment of North America was redis- 
covered by John Cabot an Italum mercbant-sa or m 
the service of K ng Henry VII of England (see Cabot 
John) Like Columbus a few years earl er he vas in 
seaich of a short route to As a After sightmg New 
foundland he sa led to Cape Breton Island There 
be raised a huge cross and the English flag thinking 
he had reached Cathay (Ch na) 

He wash tteiiydisappo nted with these bleak coasts 
Where were the at es with gold-encru ted towers and 
silver the caravans beanng s Iks sp ces and 
jewels that Marco Polo told about? His son Sebastian 
ecmimaited without interest on the fa t that the cod 
fish were so thick in the seas they could be scooped 
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up in baskets. Beare waded out from shore and caught 
them with their claws. The Cabots called the coun- 
trj' Baccalaos, the Basque word for codfish. 

To Catholic Europe, wliich ate a great deal of fish, 
this was an important discoverj*. Although Cabot’s 
journey failed in its effort to reach Asia, it brought 
fishermen and fur traders to the new lands. And 
most important, it was the basis of England’s claim 
to Canada almost 300 years later. 

During the nest 40 years it became clear that thi= 
was not Asia. Esplorers then tried to find a northern 
passage to the “Western Sea" which we call the Pa- 
cific Ocean. Francis I, king of France and rim! of 
the Spanish Charles Y, was not to be outdone in the 
race for the rich trade of the East. Spain and Portu- 
gal had already agreed to diaide the whole New World 
between them. Francis wrote a sarcastic letter to 
Charles asking for e^idence that “our Father Adam” 
had made liim and the King of Portugal “his universal 
heirs." In 1524 Francis sent out an eviMKlition under 
the Florentine navigator, Giovanni Da Verrazano. 
Yerrazano skirted the American coast from North 
Carolina to Newfoundland, and named the region 
around the Gulf of St. Lawrence “New France.’’ 
France based its claim to North America on this jour- 
ney. Ten years later Francis sent 
Jacques Cartier, a daring sea captain 
of St. Malo, to America to strengthen 
Ins claims and to seek a northwest 
passage to China (sec Cartier, 

Jacques). Cartier was the first ex- 
plorer to press beyond the coast line 
into the interior. On his second voy- 
age, in 1535, he sailed up the St. Law- 
rence River as far as the Indian 
xillage of Hochelaga, the site of mod- 
em Montreal. There he climbed a 
steep hill which he named Mont 
Royal, the “royal mountain.” From 
its summit the first white man to see 
this land gazed far over the beautiful 
countryside. Probably he too was 
bitterly disappointed to find only 
poor Indian tillages where he sought 
splendid Oriental cities. He could 
not look ahead 400 years to see this 
same river teeming with the ships of 
two nations bearing rich cargoes of 
grain, oil, and lumber. He could not 
know that the forest-blanketed plateau to the north 
hid a priceless treasure of minerals, richer by far than 
the spices and jewels of the East. 

The Founding of New France 
For the next 75 years France was too busj- with civil 
wars to think of the wilderness across the sea. Then, 
with some peace and prosperity restored, Henrj- lY 
was able to give his attention to an enthusiastic young 
man named Samuel de Champlain (see Champlain” 
Samuel de). Just home from a voyage to Me.xico, he 
was fired with the desne to create for France an em- 
pire as rich as Spain’s. Furs were valued in Europe 


almost as highly as gold and silver. Champkain was 
convinced that before the fur trade could be built up, 
permanent settlements must first be established. 

In 1605, with Sieur de Monts, he founded Port 
Royal (the present Annapolis Royal), on the Bay of 
Fundy, Nova Scotia. In 160S he founded Quebec. New 
France at last was on a permanent basis. “With the 
explorers and fur traders came missionaries to win the 
heathen Indians for the Catholic faith. The Recollet 
friars arrived in 1615, the first Jesuits in 1625. Ma- 
dame de la Pcltrie, founder of the Ursulinc Convent in 
Quebec in 16.39, and Marie de I'lncamation, its first 
Alother Superior, were noble women whose self-sacri- 
ficing service to Indian and white alike helped to 
soften the \-iolencc of a frontier post. Montreal was 
founded in 1642 bj" the Society of Our Lady of Mont- 
real as a mBsion. Sieur de ^laisonncuve was its fiist 
governor. Mademoiselle Jeanne Mance the director 
of its hospital. 

Farmers came, too, men content to cultivate the 
soil instead of growing rich in the fur trade. Louis 
Hubert, a Parisian druggi.st, who arrived in 1617, was 
the first of the habitants, as the French fanners are 
called who continue to be today such an important 
clement in the population of Quebec. 


Nothing but the determination of Champlain and 
the missionaries saved New France during the first 
half century' of its existence. The home country gave 
it little support. Champlain had allied himself with 
the Hurons. Their enemies, the Iroquois, were deter- 
mined to wipe out the French. They murdered the 
missionaries, raided the small, poorly- defended settle- 
ments. In the winter of 1659-60 word came to the 
rison at Alontreal that several war parties were planning 
to close in on them. Instead of waiting for the at- 
tack, Adam Dollard des Ormeaux, the young officer 
in command at Montreal, went out to meet them. At 



On the shores of the Gsspe Peninsula, in July 1534, Jacques Cartier erected a 
wooden cross as a symbol of France's ownership of this land. Impressed by the 
ceremony, the Indians looked on. 
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the foot of the Long fowlers 
S ault Rapids on the 
Ottawa Ri\er he and 
his heroic band were 
slaughtered But they 
had fought hard enough 
to discourage further 
attacks and so saved 
the colony 
Tlie colony at th s 
tune ^'as governed by 
the Company of New 
France organized by 
Cardmal Richelieu in 
1627 This powerful 
group of 100 associates 
or partners not only 
enjoyed a perpetual 
monopoly of the fur 
trade, but actually 
mvned the whole vast 
region of the St Law 
rence and G reat Lakes 
Had it not been for 
Champlain and the 
mieaionaries roisman “ 
agement would have destroyed the colony 
In 1063 King Louis XIV the Co^ 
pany surrender its rights and New France 
became a royal colony 
As m the home country, government 
was autocratic and feudal The governor 
.ppomW by th. kins wu th. cm .jd 
miUtary ruler Another royal olficu tM 
intendant directed justice and P^bhe n 
nance The third 
who ruled the religious life of 
supervised its education and 
Nw France was fortunate in having ^g 

po.t. telered domestic indn. torn 
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NEWFRANtt colony, although it was abolished in the home coun 
try by the French Revolution 
The great names that march across the pages of 
Catimfi.in history dur ng this period are many and 
their story is told elsewhere in these books Jean 
Nicolet Radisson and Grose lliers Marquette Joliet 
and La Salle were among the traders and miss onanes 
whose deeds are equally important in the history of 
the United States 

English Rivalry in Canada 
The Tj^nglish meanwhile were pressing their own 
interests m North Amer ca Martin Frobisher John 
Davis and William Baffin svere seeking the North 
west Passage through the polar seas about the same 
time that Champla n was discover ng the Great Lakes 
(*e« Polar Exploration) Henry Hudson m 1610 
sailed across the bay that bears h s name (see Hudson 
Henry) Nor were the French to be permitted a mo- 
nopoly of the nch fur trade The early history of 
northwestern Canada is the history of The Governor 
and Company of Adventurers of England trading into 
Hudson 9 Bay The r charter issued by Charles II of 
England m 1670 gave them 




c-ngianu lu ivik ac**-. 
sole trailing rights m all un 
occupied lands which dram 
into Hudson Bay The area 
was named Ruperts Land 
for Prince Rupert the organ 
i:cr of the Company and a 
couB n of the King It cov 
ered all of present Manitoba 
and Saskatchewan most of 
Alberta northern Quebec 
and the Northwest Terntor 
les Just 200 years 
Uter the Company 
transfer! ed its 
lands to the newly 
created Dominion of 
Canada but kept 
its fur monopoly 
(For the story of 

this great Company 

tee Furs and Fur 
Trade Hudson s 
Bay Compiany ) 

To the south the 
Atlantic seaboard 
was filhng up and 
the Engl sh were 
push ng westward 
Virgin a alone had 
many more people 
than all New 
Trance whose pop- 
ulation m 1673 was 
only 7,000 Conflict 
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'i^5*'wio5« Ldian war* between the French 
and English couU 



In 16S9 the first of a series of four intercolonial 
wars broke out (see French and Indian IVar). The 
second, Queen Anne's War, ended mth the Treatj' of 
Utrecht (1713), by which France suffered serious ter- 
ritorial losses. It was forced to surrender to England 
all claims to Acadia (Kova Scotia), Rupert’s Land, 
and Newfoundland. Driven from Acadia, the French 
built powerful Fort Louisbourg on Cape Breton 
Island to protect the entrance to the St. LawTcnce 
River. The English founded Halifax to offset the men- 
ace of this “pistol held granting the Hudson’ 
at England’s head.” r 

The last of the inter- 
colonial wars opened in ,. 

1754. One tragic episode j 

was the e.rile of the Aca- 

bee (1759)^ French nilc x ' 

in North America ended. '' 

This is considered one of 
the decisive battles which 

cient city under the com- fe ^ 

mand of the ilarquis de Kmg Charles n af England (ri 

Montcalm fell before the Hud 

, f .v T' f 1 rus cousin, Prince Rupert Oef 

attack of the English included aU northern Canaii 


With them they brought the tradition of representa- 
tivegovemment. GovemmentinNewFrancehadbeeE 
despotic. Under the Quebec Act there had been a 
Council appointed by the Crown, and an autocratic 
governor who could and often did ignore the adrice of 
the Council. At the insistence of the Loyalists, the 
Canada Act of 1791 separated Lower and Upper Can- 
ada. Lower Canada was French: Upper Canada, west 
of the Ottawa River, w.as Britisli. They correspond m 
the present Quebec and Ontario. The Act also created 
„ four colonies in the mari- 

timeregion-NovaScotia, 
■|||i New Brunswick, Prince 

Edward Island, and Cape 

governor imder a common 
governor-general, and a 
/2_ legislature of two cham- 

the Romm Catholics were 

Carleton re- 

i() siijns the charter civing a fur- mained as gOV emor of 
in’s Bay Cotnpanj-, May 2, 1670. Lower Canada. John 

• was the first governor. The land _ *v,p 

from Labrador to the Rockies. Graves Simcoe was ine 
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Kmg Charles If of England (right) signs the charter giving a fur- 
tradmg monopoly to the Hudson’s Bay Company. May 2, 1670. 
His cousin. Prince Rupert OefO.was the first governor. The land 
included all northern Canada from Labrador to the Rockies. 


general, James Wolfe. Both commanders died on the 
field of battle. (5ee Montcalm; Wolfe). By the Treaty 
of Paris (1763) Canada was ceded to Great Britain. 
All that now remains of the French possessions in 
North America is two small fishing islands, St. Pierre 
and Miquelon, which lie near Newfoundland off the 
Gulf of St. Lawrence. 

The Canadians Under British Rule 

The new British regime was friendly and tolerant. 
General James Murray, the first nulitary governor, 
insisted that the French be given freedom of worsliip 
and ch-il rights under the French ciril law— rights 
later guaranteed by the Quebec Act of 1774. Tliey 
were subject, however, to English criminal law. Mur- 
ray was succeeded in 1766 by Guy Carleton. For the 
ne-vt 30 years Carleton guided the destiny of Canada. 
He has been called the “Father of British Canada” as 
Champlain is called the “Father of French Canada.” 
During the long struggle of the American Revolution 
it was this firm-handed, despotic governor who kept 
Canada loyal to Great Britain. He disastrously de- 
feated Benedict Arnold in the siege of Quebec, and 
the Americans made no further attempt to invade 
Canadian territory. 

An important aftermath of the American Revolu- 
tion was the influ-x of some 40,000 United Empire 
Loyalists — citizens of the American colonies who had 
remained loyal to King George. They settled in south- 
ern Ontario and in the Alaritime Provinces, becoming 
the founders of English-spe-iking Canada. 


first governor of Upper Canada. In this enormous 
wilderness populated by a handful of pioneer farmers, 
Simcoe had to build an empire. He created counties 
for the election of representatives to the assembly. He 
established a sj^stem of courts. He planned new 
ments, constructed militarj' roads and bridges, foun^ 
the capital city of A'ork, now knowm as Toronto. He 
even encouraged the migration of new settlers from 
the United States. 

Exploration of the West 

While these historic events were taking place m 
eastern Canada, the West was slowly being opened to 
settlement. In 1731 a French Canadian and his three 
sons had hunted for a short route to the Western Sea. 
Pierre de la 4’6rendrye explored the countrj' around 
Lake of the AVoods and Lake Winnipeg, and dis- 
covered the Saskatchewan River. He and his sons es- 
tablished a chain of trading posts in this region. 

Samuel Heame, a trader in the employ of the Hud- 
son’s Bay Company, in 1771 followed the Coppermine 
River to the Arctic Ocean and discovered Great Sliiy® 
Lake. He was thus the first white man to reach the 
Arctic by an overland route. A few years later, m 
1778, Captain James Cook explored the west coast of 
Canada from A’ancouver Island to Bering Strmt. Be 
sailed through the Strait into the Arctic in search of 
the passage between the Pacific and Atlantic 
but was stopped by ice. George Vancouver cbartOT 
the coast in 1792-93. Vancouver Island, Puget Sound, 
and other places were named by him. 




One o! the greatest explorers of the CanaUian West 
was Alexander Mackeniie a partner nith the North 
tVeat Company In 1769 he followed the Marken* 
tie River, which bears his name from its source to the 
Arctic Ocean In 1793 he reached the Pacific Ocean 
way of the Peace Rixer— the first European to 
cross the continent After Mackenzie cstne David 
Thompson one of the greatest of all geographers 
He surveyed the Columbia River and explored and 
mapped the prairies and mountains 
By 1811, when Thompsons work was completed, 
much of western and northern Canada had bwn ex 
plored The only settlements however were the 
fortified posts of the fur traders In 1811 Thomas 
Douglas, Lord Selkirk bought 100 000 acreaof Und in 
the Red Rivet and Assimbome valleys from the Hud- 
son s Bay Company as a refuge for Scotch Highlanders 
In spite of the hostility of the traders theae fanners 
succeeded in establishing the first permanent settle- 
ments on the praines which were destined to become 
one of the world s greatest granaries 
The War of 181J 

Canada and the United States were bad neighbois 
for many years after the close of the American Revolu- 
tion On the frontier there was constant friction 
Pioneers were pushing into new land But the Indians 
Were blocking the way westward with desperate deter- 
mination to Save their hunting grounds The peace- 
ful CDunliy of the north looked more sad more 
desirable to the land hungry Americans Moreover, 
they believed that Canada was arming the Indians 
In Congress a group called the Wat Hawks’ was 
clamormg for annexation of Canada 
The immediate excuse for the wax was the seizure of 
American seamen by British warshipia, and other vio- 
htjons of America s neutral rights during the Napole- 
omc wars (see Wax of 1812) The first Amencan 


objective of the w ar was to seize Canada This seemed 
easy Its population scattered over a great area was 
half ft million Upper Canada which the Americans 
most desired, bad only 90 000 people, the Umted 
States had more than seven million 

Instead of weakly surrendenng however, the Cana 
dions with the aid of British army and navy regulars, 
gave the United States a shock early m the war by 
capturing Detroit under the able leadership of Sir 
Isaac Brock ami his Indian ally, Chef Tecumseh 
Most of the fighting on the border occurred m the 
Niagara peninsula and most of it waa indecisive 
Canada succeeded in eleanng the enemy from its side 
of the Niagara River and at the end of the war it held 
Fort Niagara on the American side and Fort Michili- 
mackinac at the entrance to Lake Michigan 

In the defence of their country against on enemy of 
vastly Bupenor resources, the Canadians showed 
great courage and ability The struggle umted the 
British and French and gave the people a new self- 
confidence 

Struggle for Self Government 

After the War of 1812 Canada was able to give more 
thought to its government The Act of 1791 which 
create Upper and Lower Canada provided for repre 
senZaCtie but not for responnbk government The 
lower bouse of the legislature m each provmce was 
elected by the people, but it had practically no power 
All bills had to pass the upper house and the govemor- 
geneiaf and might then be rejected by the home 
eovemnKnt 

The governor-general was appomted by the British 
Crown He was advised by an Executive Council which 
he hmiself chose from the upper house of the legisla- 
ture The members of this Upper House had been 
appomted by the governor general or his predeces- 
sors The Legislative-Executive Council was there- 
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fore responsible to the governor-general and he to the 
home authorities, but no one vas responsible to the 
people. As the governor-general rvas a stranger to 
the country, and served only for a few years, the 
ruling power actually fell into the hands of the few 
men in the Legislative-Executive Council, who held 
office for life. They and their friends and relatives 
held all the important official positions. Moreover 
there was no sj’stem of municipal government and so 
even local matters were decided by this small central 
body. In Upper Canada the autocratic government 
was ridiculed as a “Family Compact.” In Lower Can- 
ada the discontent with the “Chateau Clique” was 
made more bitter by racial differences. The French 
Catholics resented being governed by a small minority 
of British Protestants. 

Two ardent leaders of the inform movement ap- 
peared simultaneously in the two prownces — IVilliam 
Lyon hlackenzie in Upper Canada, and Louis Joseph 
Papineau in Lower Canada. Both men inflamed their 
followers into armed rebellion in 1S37 (see Alackenzie, 
William Lyon; Papineau, Louis Joseph). 

The uprisings were failures. The poorly organized 
bands of rebels were easily subdued by government 
troops, and the two leaders fled to the United States. 
The revolt did, however, direct the attention of 
Great Britain to the issues at stake, and hastened 
their reform by many years. In the meantime the 
Maritime Provinces were more peaceably agitating 
for similar reforms under the leadeiship of Joseph 
Howe in Nova Scotia, and Lemuel Allan Wilmot in 
New Brunswick (see New Brunswick; Nova Scotia). 

In 1838 the Earl of Durham was sent to Canada to 
investigate the grievances of these troublesome col- 
onies and to establish order. His “Report on the 
Affairs of British North America” is considered one of 
the greatest state papers in the English language. It 
outlined the plan wliich later resulted in the present 
government of Canada and laid down the principles of 
British colonial policy which have since prevailed. 

Lord Durham recommended that responsible gov- 
ernment be obtained by means of a cabinet which 
should have the support of the majority of the elective 
Lower House. The appomtive Upper House he 
nTshed to retain as a check on the assembly. The 
colomal governor should act in harmony n-ith the 
strongest party in the legislature, and should select 
his advisers from that party. 

second important recommendation was the 
imion of Upper and Lower Canada under one govern- 
ment. The Act of Union was passed in 1840, becoming 
effective the following year and the two provinces 
were subsequently kno^vn as Canada West and Can- 
ada East. The Maritime Provinces remained separ- 
ate. The purpose of the Union was largely to eliminate 
racial controversies by absorbing the French people 
into the English population. Durham did not under- 
stand the tremendous vitality of the Hench, and 
their determination to cling to their own ways of life. 
United Canada, therefore, srill had many political 
problems to solve. 


The first and most important recommendation deal- 
ing with responsible government was not put into 
effect until 1848. Lord Elgm, then governor-general, 
was a son-in-law of Lord Durham. He shared the 
older man’s msion of Canada’s destiny, but realized, 
as Durham did not, that the French must be given a 
voice in their own government. He asked Robert 
Baldwin and Louis Hippolide LaFontaine jointly to 
form a new ministry. These were the leaders respec- 
tively of the English-speaking and the French-speak- 
ing membei'S of Parliament (see Baldwin, Robert). 
The 1849 session of Parliament under their guidance 
was one of the greatest in the countrj^’s histoo'. 
Nearly 200 bills became law. A hlunicipal Corpora- 
tions Act gave self-government to counties, villages, 
and townships. Tire judicial system was rexdsed. The 
University of Toronto was refounded as a non-sec- 
tarian school. Railroad building was promoted. 

Enraged at the new liberalism, the extreme Tories 
rioted in Montreal in 1849 and burned the Parliament 
buildings. Tliey even declared for annexation to the 
United States. Their xdolence mined the Top'^ party 
and the new Conservative party wliich took its place 
has continued to the present day. 

Beginnings of Confederation 

The next decade saw rapid cliangos, a broadening 
outlook, and new responsibilities for the weak and 
dUdded colonies. Steamships were bringing in immi- 
grants. Telegrapliy and the cable were coming into 
common use. Evetytvhero people were on tlie move, 
exchanging ideas. Yet commercial intercouree was 
hmdered by tariff barriers between the colonies,^ and 
different standards of currency, banking, weights 
and measures. The geographical barriers between 
them were becoming increasingly serious (see Can- 
ada). Each area had closer associations with the 
United States to the south than with the rest of Canada 
across thous.ands of miles of wilderness to tlie east and 
west. There were no intercolonial railroads to link tlie 
diverse elements. On the other hand the expanding 
American railways were drawing the trade of the 
Maritimes to hlaine and New York, the commerce of 
the Red River region to Minnesota and the Middle 
IVest. Forty-niners, pushing iiorthw.ard after tiie Cali- 
fornia gold rush, discovered gold on the Fraser River 
in 1856, on Cariboo Lake in 1860, and began settle- 
ment of British Columbia. The tlireat of bang ab- 
sorbed piecemeal by the United States was veiy real. 

The American Civil War (1861-64) underlined Can- 
ada’s need of unity. Slavery, prohibited in Upipr 
Canada after 1793, was abolished throughout the Brit- 
ish Empire in 1833. For years Canada had been the 
destination of the “imderground railway,” and Cana- 
dian sjunpathies were with the North. But the North’s 
blockade of Southern flipping, deprivung EnglBh 
mill owners of cheap cotton, caused blockado-running 
that almost embroiled Britain and the North in wsr- 
Northern extremists revived the old cry of “manifest 
destiny” (that all of North America should become a 
part of the United States) ; in-esponsible raids across 
the border, and the Maritime Provunces’ open- 
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Hess lo blockade and asion b> sea, emphasi*ed the 
necessity of defence (see Civi] \\ar ArrencariJ Yet 
because of the hek of mlrovls British troops had to 
be transported from New Brutawiok to Quebec Mwa 
United States territory vn Maine 
Like railnaj-a and defense, trade depended upon 
Uniting the provinces The IQ-year reciprocity treaty 
which Lord Elgin had negotiated was due to lajww 
Hi IS&t Since the United States appeared tioUkely 
to renew it, the provmcpa must foster trade ainoi^ 
themsel'es 

At the same time that these problerns were becDnt' 
uig cnticaf, a deadlock was developing in the Ca- 
nadian legislature The new Conservative I^rly, 
created after the rum of the Tones n as led by John A 
Maedonaid of Canada West (lee MacdonalJ Sir John 
Alexander), and George Etienne Cartier of Canada 
East Opposing them noJi George Brown, founder of 
the Toronto Gfobc and leader of the Laberala (called 
'Clear Grits,” from their slogan 'Clear gnt all 
the way through ) From 1850 to IW party forces 
in Parliament were so evenly divided that no mioistiy 
could remain long m po^er In 1804, after two elec 
tiona and three changes of Cabinet within three 
ears, political progress became impossible De«pite 
IS dislike of Maedonaid George Brown met him in 
friendly discussion on the floor of the House and 
announced his decision to overlook party differences 
and to cooperate with him ond with Cartier In thus 
taking second placo to hlacdonald, Drown made pov 
Bible the Coahtion of ISW This was the first stop to- 
ward Confederation, for the CosliUon wss formed 
with the understanding that East and West Canada 
were to become n federal union, with a central govern 
ment for common intere«ts like defense, and provireial 
authority over local nuttem The Maritime Provinces 
were to be in-nted to jwn 
To a Mantune Union conference at Charlottetown, 
P E I , m September 18(^, the Coahtion sent Mac- 
donald, Cartier, Brown, Alexander Galt, and Thomas 
C’Arcy McGee a former Irish nationalist who was 
later killed by a Fenian in OtUwa They argued bo 
persus'uvely for union of all British North America 
that the conference moved to Halifax and Saint John, 
where the plans were explained to the people 
At another conference, at Quebec, in October, ode- 
gates Tepre««nting every province signed the 72 
Quebec Resolutions, the plan of union underlying 
Canada’s Constitution Assunng each provmcc con 
trol over local affairs, these resolutions demanded a 
strong national government to control defense, trade, 
tanffs and cnnunal laws, and to appoint judges and 
provincial Leutenant-govemors A railway was to be 
built between the Maritime Provinces and Canada, 
and another to open Red River and the Ncotliwest to 
eettlement nod bring British Columbia mto tic union 
Objections fiom French-speaking Canada 
jealous of its independence, were overcome but Om 
federation was defeated In lie hlantime Provmces 
depending on import duties to finance their govcni- 
teenta, they feared national control of tanffs Agree- 


mnits lhat each province should receive annually from 
the national government SO cents for every person in 
Its population led to the cry that the people had been 
‘ for the price of a sheepskin ” Although the 
British government favored Confederation, the cause 
seemed lost at home 

Dominion and Expansion 
Confederation was saved by a fanatic anti-Bntwh 
pro-lnsh group tbe Fenians, operating from Ihe 
United States whose intention was to invade Canada 
and o«e It as a ba«c for conquering England In 1866 
border rai U from Detroit to New Brunswick and re- 
newed demands by American newspapers for annexa- 
tion 'howed Canadians the dangers of disunity In 
December Macdonald and other delegates from Can- 
ada, New Brunswick, and Nova Scotia attended the 
third of a senes of Confederat on conferences m Lon 
dem In March 1867 Bntam's Parliament passed the 
British North America Act based on tbe Quebec 
Resolutions and on July 1, 1867 — since celebrated as 
Donuiuon Day — the Dcarunion of Canada w as created 
Canada s peaceful change from colony to Dominion 
laid the groundwork for that remarkable nseociation 
of donuniOQs and homeUnd bound only by their com 
inoD allegiance lo the Crown known today as the 
British CommoDwealth of Nations Canada West and 
Canada East, renamed Ontario and Quebec, were 
gixen separate provincial povemments New iSrun*- 
vnek and Nova Scotia retained theuf Ottawa became 
the capital of the Domimon government (For as ac- 
count of the form of government tee Canada ) 
Macdonald was chosen first Pnme Munster and for 
the next quarter century, except for the years 1873- 
78, he guided the policies of the expandmg nation 
The fiist new terntory to be acquirrf was Ruperts 
Land The Hudson's Bay Company had discouraged 
eeUlement, to keep its Unds for trappers and fur 
aniioals But defending such itnmen’-e temtones 
proved loo difficult, and the advancing United States 
threatened to annex the Canadian Rest Tie Do- 
minion paid the Company £300 OOO (about 81 500, 
OOO), and allowed rt to keep its trading privileges and 
an amount of land equal to one-twentieth of the prame 
buds west of Dike U innipeg (For present holdings 
and trade, »re Hudson's Bay Company ) 

In 1869 tlie only important colony between Onteno 
and Bntish Columbia, estabbshed m the Red River 
Valley m 1611 by Lord Selkirk aa a refuge for un 
povenshed Scotch Highlanders had a population of 
12000 Most numerous were the m^tis descendants 
of French Canadian trappers who had married Indian 
women Wien Williani NIcDougall arrived as gover- 
nor to take over the terntory from the Hudson s Bay 
Company, he was met by armed mftis led by Loma 
Rid, *u ^ucated but unstable half breed who op- 
posed Dominion rule McDougaU retired across the 
border while Riel Orgamred a provisional go\ eminent 
ofid demanded civil and bnd nghte which Ottawa had 
neglected Opposed by settlers from Ontario Riel 
haalilyhvioneof them, Thomas Scott, executed thus 
causipg bitter racial feeling throughout the Dominion 
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Ttto men ttIio understood the mfitis vrent to Ottavra 
to attempt a settlement of their grie-v-ances. These 
•n-ere Donald Smith (later Lord Strathcona), a Hud- 
son’s Bay Company factor, and Bishop Tachd, the 
settlers’ religious leader. As a result of their discus- 
sions the Manitoba Act of 1S70 created the province of 
Ivlanitoha, vrith a provincial government at Fort 
Garry (later VTinnipeg). The French settlers’ right to 
their religion and schools was recognized, but the 
Domiruon retained control of land and natural re- 
sources. The government’s determination to uphold 
its laws was made clear by dispatch of Canadian and 
British troops under Colonel (later Sir) Garnet Wolsc- 
ley across 500 miles of trackless tcrritora’ from Toronto 
to Fort Garry. Riel’s forces were defeated and he 
went into temporary evile beyond the border. 

Canada Reaches the Padfic 
Relations between Canada and the United Slates 
were improving. British, Canadian, and .American 
delegates met at VTashington in 1S71 to settle dif- 
ferences that had repeatedly threatened to plunge 
their countries into war. Macdonald, headmg the 
Canadian delegation, withdrew Canada’s claims for 
compensation from the Uivited States for the Fenian 
raids, in the face of American claims against Britain 
for having built the Alabama and other Civil IVar 
blockade runners. {See ‘Alabama’ Claims.) This con- 
ference produced, in the Treaty of Washington, agree- 
ments on joint Canadian and United States use of the 
Great Lakes-St. Lawrence waterway and the Yukon 
River in Alaska, the Oregon boundarj- settlement, and 
reopening of Atlantic fisheries to the United States. 
Canada’s reciprocal trade agreement was not renewed, 
but a commission fi.\-ed 55.500,000 as the United 
States payment for fishing rights. 

Although Britain promised loans for Canadian rail- 
ways in return for Dominion conce.'sions, Mac- 
donald was bitterly disappointed at Canada’s few 
benefits from the conference, and his sacrifice of Ca- 
nadian interests made him unpopular. In Confedera- 
tion he had achieved one of his two major goals. Glov- 
ing toward the second — e.vpansion of the Dominion 
from sea to sea — ^he became more unpopular. British 
Columbia joined the Dominion in IS7I on condition 
that the Pacific railway be built within 10 years. Com- 
pletion of an Intercolonial Railway from Halifax, 
N.S., to the St. Lawrence had been an important con- 
dition of Confederation. The British Government 
guarantwd a loan of £3,000,000, and in 1873 the join- 
ing of existing railways in the ^laritime Pro\inces and 
Quebec had so increased prosperity that Prince Ed- 
ward Island entered the Confederation. Newfound- 
land, with its dependency, Labrador, did not become 
a province until 1949. {See Newfoundland; Labrador.) 

Struggles to Build a Railway 
But building a railway across the rock and forests 
of the Canadian interior from Ottawa to Winnipeg, 
and thence across the prairies and the Canadian Rock- 
ies, was an undertaking which many believed would 
never pay for itself. It took all Alacdonald’s skill to 
obtain from Parliament financial backing and huge 


land grants for the railwaj' builders. .After the elec- 
tions of 1872, contracts were awarded to Hu^ Allan, 
of Montreal, and American financiers. It was dis- 
covered that these men had contributed heavily to the 
Conservatii'D party^s campaign funds. The ‘TadSs 
Scandal” rocked the Dominion and Alacdonsld’s 
government fell. In 1873 the Liberals came into 
power with Alexander ^lackenzie as prime minister. 

Alackenzie, although industrious and persevering, 
lacked Macdonald’s shrewdness. Concerned chiefiv 
with administration, he lost touch with his party and 
the people. Yet from 1873 to 1S7S he and his ministe 
of justice, Edward Blake, accomplished much. Their 
General Election Law abolished property t«ts for 
membersliip in the House and introduced voting hv 
ballot, a reform George Brown had demanded. BM;e 
brought about establishment of the Canadian Su- 
preme Court and the Court of the Exchequer. 

The government, changing Macdonald’s plans, be- 
gan itself to build tlic Pacific railway section by sec- 
tion to Winni]>eg. Progress being slow, a telegraph 
line and a wagon road were built to offset criticism 
from British (Columbia. Tlic West, troubled by bw- 
les.-noss, was insecure. The government organized the 
North West (now callwl Royal Canadbn) Mounted 
Police in 1873; and tlie following summer 300 “Moun- 
ties” rode westward, drove border whiskey-runneis 
from the pbins, and began the reign of bw in the 
Northwest. White men had destroyed the buffalo 
herds on the great plains, and the Indians, dependmg 
on buffalo meat for food, faced starvation. The 
Alountcd Police helped to establish the tribes on re^- 
vatioDS where, under a Department of Indbn .Affairs, 
they were tau^t to support themselves by agriculture. 
Even the warlike Sioux became peaceful farmers. 

Macdonald’s National Policy 

A serious depression handicapped the Liberal re- 
^me, and construction of the Pacific railway bggrf- 
The Conseiwatives returned to power in 1878 with 
Alacdonald’s National Policy’— enactment of high 
tariffs to protect Canadian manufacturers, rapid com- 
pletion of the Pacific railway, opening of the l^ds 
west of Manitoba to settlement. These polid®, aided 
by good harvests and a revival of the lumber trade 
with Great Britain and the United States, made the 
following years prosperous for Canada. The Do- 
mimon’s territorial expansion was completed when, in 
ISSO, Britain transferred to Canada the Arctic areas 
beyond the Northwest Territories. But the crowning 
achievement of Alacdonald's second administration 
was the completion of the railway to British Columbb. 
The Canadbn Pacific Railway Company was awarded 
a con tract, _ including 25,000,000 acres of land; and 
Donald Smith (Lord Strathcona) drove the last spike 
in November 1SS5 at CraigeUachie, in the Rockies. 

The railway crossed the prairies none too soon. In 
1870 Macdonald had neglected the mdtis’ demands for 
civil a^ land rights at Red River. He now repeated 
thb mistake with m§tb who, settling in the Sa^tch- 
ewan Valley, feared loss of their lands as newcomers 
came westward. Louis Riel returned in 1884; and b 



March 1885 the mltis again rebelled aided by 20 000 
dissatisfied Indians Troops hurried west by rail 
captured Riel s headquarters at Batoche Riel eur 
rendered and was tned and hanged But FWnch 
Catholic agitation after his execution turned Quebec 
against the Conservatixes Macdonald s health broke 
and m 1891 he died 

The Conservat ve majority in Parliament then 
chose four prime ministers nithin five years TTic 
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tages to farmers and from 1896 to 1914 3 milhon 
immigrants came from Great Britain the United 
States and Europe Saskatchewan and Alberta 
were admitted to the Dominion in 1905 and with 
Manitoba these pra rie provinces became the world s 
greatest wheatrgrowme region The East found new 
markets for its products m the West and manufactur 
mg grew rap dly Launer s government granted cash 
and land for construction of the Canadian Northern 


Sir John Thompson during who« teim the and Grand Trunk Pacific railways By 1916 only the 
Benng Sea controversy with the United States was United States Gemiany and Russia had more than 
settled by arbitration in ^ 

--- - LAST SI*IKS IN THE CANADIAN PACIFUI 


1892 Against American 
claims the Bering Sea 
was declared open ocean 
and Canada was awarded 
$425 000 compensation for 
seised vessels The United 
States was upheld when 
open-sea hunting of fur 
seals with explosixes or 
within 60 miles of the 
PnbdoH Islands was for 
bidden 

From 1891 to 1896 was 
a stormy period The 
farmers suffered from de- 
pression for tariff pro- 
tection had raised the 
prices of manufactured 
goods Immigraxits came 
m slowly and the \kest 
remained undeveloped 
Thousands of young men 
drawn to the prairies by 
the buUdmg of the rail lalheoi 
road became discouraged 
and emigrated (o the 
United States. The Conservative govemm«*Dt was 
finally defeated on rehgious ssues stiired ap by Mam 
toba That province in 1890 had establ sh^ a eys 
tem of non sectarian schools and abolished the pnvi 
leges guaranteed the French Ottawa ordered Mam 
toba to restore the privileges Manitobs srgued that 
the Domimon constitution gave it control over educa- 
tion and refused Feeling ran high and in 1S96 the 
Libwals returned to power with a Urge majority 
Laufler and Cibtralitai 
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Canada s 40 000 miles of railways The scattered pop 
ulat on couU not support such mileage During the 
first World War all save the Canadian Pacific were 
nalionabsed m the Canadian National Railways 
Relation* with the l/nited States 
Discovery of gold in the Klondike and the Yukon id 
the 1800 8 caused disagreement with the United States 
over Alaska 8 boundary Arbitration in 1903 gave 
the United States coastal territory along Bntish 
Coluaibis shutting Canada from the seaports north 


Wilfrid (later Sir Wilfnd) Launer a member of of the D eon Entrance This was the last senou'i 

. . — disagreement between the two countnea An Inter 

natonal Joint Conunisson established m 1909 set- 
tiu% controversies over the use or diversion of waters 
ciossu^ the international boundary or flowing from 


Mackenzies 1878 Cabinet became prime minister 
(see launer S t W ilfnd) Che first French Csnad an 
to lead his country m this office His 15 years as 
premier were years of growth and prosperity He 


promised the Mamtoba quarrel by restoring religious boundary waters has pointed one way toward world 
instruction in the public schools and teaching b> the ccwiperation Controversy over fishing nghts was 
bilmgualsyatemfortenormore children whosenatjvc ended w 1910 and a new agreement on fur sealing 


tongue was French He strengthened Dcminjan trade 
With Britain by lowering some tariffs and removing du 
ties on goods needed by fanners Carnida shared m 
creasing world prospenty Sir Clifford Sifton mmteter 
of the mtenor advertised the Dominion s advan 


reached m 1911 The Umted States m 1911 sought a 
remproeaJ trade agreement with Canada but when 
Launer presented the plan to Parliament also asking 
for naval vessels as a defense against the growing 
nu^t of Gemany his government fell 
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Dominating the Dominion’s first 44 years, Macdon- 
ald and Laurier had made it a strong federal union, 
extending, as the motto carved in a stone of the Par- 
liament Building at Ottawa announced, A Mare usque 
ad Mare — ^“Fiom the sea even unto the sea.” 

Canada in the First World War 
Robert Laird Borden was Conservative prime min- 
ister from 1911 to 1919 (sec Borden, Robert Laird). 
In 1914, the first World War involved Canada with 
the Empire against the German-Austrian alliance. 
Henri Bourassa, Quebec Nationalist leader, pledged 
French Canadian support. The Dominion played a 
brilliant part in the war. Canadian Expeditionary 
Forces numbered more than 400,000 men overseas: 
Canada sent the Allies wheat, lumber, and vast 
amounts of munitions. Canadian troops in 1917 took 
strategic Vimy Ridge, and in one of the war’s bloodiest 
battles, Oct. 9, 1918, captured Cambrai and helped 
win the war, in nlhch 62,817 Canadians were killed 
and 127,000 wounded. One of the war's greatest 
disasters occurred at Halifax, when a French ship cat- 
lying nitroglj'cerine and gasoline collided with a Nor- 
n egian vessel. The explosion killed or injured 5,800 
persons and destroyed tw o square miles of the port. 

Early in the war Canada’s military forces were re- 
cruited from volunteers. By 1917 it became necessary 
to adopt conscription. Violent opposition came from 
Quebec under the leadership of Bourassa. Laurier be- 
lieved that Parliament should not adopt conscription 
without holding a referendum on the question. His 
position split the Liberal party, but events proved 
him to be right. The hlilitary Sendee Act resulted in 
division and misunderstanding between the English 
and French which was to break out anew in the 
second World War 25 years later. There were serious 
draft riots, and in other parts of the Dominion con- 
scription also fell short of success. 

A short but severe depression caused political un- 
rest before postwar industries revived. Laurier died 
in 1919, and Borden presently retired. 

Progress Toward Self-Go\ eminent 
After a brief admimstration by Arthur Meighen, 
Conservative leader, William Lyon Mackenzie IQng, 
grandson of the leader of the 1837 rebellion, became 
the Liberals’ prime minister in 1921. Automobiles, 
radio, and airplanes brought the provinces closer to- 
gether, busses and trucks operated over extensive 
surfaced roads, and canal and railroad transportation 
increased. Combmes, harvesting wheat on a large 
scale, lightened farm drudgery and speeded the or- 
ganization of cooperative wheat-marketing pools. The 
Welland Ship Canal, taking lake ships past Niagara 
Falls, helped Canada ship its wheat, lumber, and 
paper to Europe. Nickel and radium mining brought 
new settlements in the vast interior. Peace River and 
northern Quebec’s frontiers were opened to home- 
steadmg war veterans. Meighen was Prime Minister 
for another short period before the elections of 1926 
returned Mackenzie King to office. 

Canada had made notable progress toward self-gov- 
ernment as a resultof the events of the first World War. 
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Her prime minister had been a member of the Imperial 
War Cabinet which directed the war policy of the Em- 
pire. At an Imperial Conference, held in 1917, Borden 
had obtained the passage of a resolution that the Do- 
minions “should be recognized as autonomous nations 
of an imperial commonwealth.” At the Peace Con- 
ference of 1919, and in the League of Nations, Canada 
had been represented by her own delegates. 

The Imperial Conference of 1926 recognized and 
clearly stated the now' existing relations between 
Great Britain and the Dominions. The famous Decla- 
ration of Equality states that Great Britain and the 
Dominions are “autonomous Communities witliin the 
British Empire, equal in status, in no way subordmate 
one to another in an3' respect of their domestic or 
internal affairs, though united by a common al- 
legiance to the Crown, and freelj' associated as mem- 
bers of the British Commonwealth of Nations.” Five 
years later, in 1931, the British Parliament passed 
the Statute of Westminster, designed to give effect 
to the resolutions of 1926. The statute removed the 
last check on the Dominions' legislative powers. In 
1949 the word “Dominion” was dropped by the 
government departments of Canada, anticipating 
formal legislation to abolish use of the term. 

World depression during the 1930's, when the Con- 
servative leader, Richard Bedford (later Viscount) 
Bennett, became Prime ^linister (1930-35), intCT- 
rupted foreign trade. Canadian wheat sold at its 
lowest price in three centuries, factories closed, theun- 
emploj'cd roamed the country, and dust storms on 
overplowed farmlands increased distress. As a defense 
against depression and the high Hawlcj’-Smoot tariff 
of the United States, an Imperial Conference in Ot- 
tawa in 1932 drew up a series of agreements to pro- 
mote trade among the Dominions. In 1936 Ctmada 
and the United States concluded the first Reciprocity 
Treaty in 70 years, lowering tariffs on many products. 
Tlie Rise of New Political Parties 
In the dejsression that followed the first World Bar 
new political parties arose to contest the supremacy of 
the Liberals and the Conservatives (now called Prm 
gressive Conservatives). Most influential of several is 
the Co-operative Commonwealth Federation (C.C.F.), 
started in Saskatchewan as a loose combination of 
farmers, socialists, and city labor leaders. It advo- 
cates government ownership of banks, industries, and 
public services; planned production directed by an 
economic advisorj' board; national low-cost housing; 
and encouragement of all forms of co-operation. It 
has adherents in the other prov'inces, and many 
of its reforms have been adopted. 

The radical Social Credit party has remained 
largely confined to Alberta, where it originated under 
the leadership of tVilliam Aberhart. The Labor Pro- 
gressives are a rebirth of the old Communist party- 
In Quebec are tire Quebec Nationalists and the 
Bloc Populaire, an extreme isolationist group. 

The Second 'World War 

Mackenzie King became prime minister again m 
1935. Events were now leading rapidly toward a 
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second ■Rorid War Oa Sept 10, 193!?, Canada do- duetcon of war mit^nel Prime Minister Mackenzie 
clared war oaGermany All men and women over 16 Km« and President Roosevelt in August 1940 met at 


years of age were registered for war service Military 
Bemce for home defense was compulsory Mackenaia 
ICing pledged himself not to ask for conscription for 
overseas duty But in a plebiscite held in 1942 all the 
provinces except Quebec sui ported overseas conaenp- 
tion Troops for the Europein baltlefroat^ horrever, 
continued to be raised by vol 
tintary enlistments until 1944 
In December of that year vt 
became necessary to draft If 
000 men from the home de- 
fense forces to reinforce the 
hard pressed army u\ er'caa 
Scattered riots throuplioul the 
Dominion recalled the draft 
nots of 1917 

Canadian Fighting Recont 

During the battle of the At- 
lantic, Canadian cemvoys car 
ned reinforcements and sup- 
phes to England Canadas 
ships aided in the evacuation 
of Empire troops from Dun 
kirk and Greece t^itbmafew 
hours of the attack on Pearl 
Harbor, u December 1911 
Canada declared w ar on Japan 
Japanese residents on the west 
coast were moved inland and 
troops were sent to British 
Columbia to repel possible 



Ogdensburg N \ , to s gn an agreement creating the 
Permanent JiMOt Board on Defense Canada made its 
airports available to Ainencan planes and permitted 
construction of the Alaska (AJeao) Highway, proved 
mg an interior route to Alaska Joint ar Produc- 
tion Committees and Joint Economic Coranuttees 


Production of Canadian la 
dustryalmosttripled Canadas 
armed forces needed only about 
30 per cent of the huge output 
The rest was sold or contrib- 
uted to the other Umted Na- 
tions under the Mutual Aid 
Fund similar to the Lend 
Lease Act of (he United States 
During the war Canada gave 
Great Britain about 51^ billion 
dollars in gifts mutual aid in- 
terest-free loans and canceled 
debts In 1945 it loaned Bnt- 
am an additional Vi billion 
dollars free of interest until 
the year l9ol 

The war made clear Csiiada's 
growing importance as a sover 
eign (latioa It took part m the 
Bretton oods and San Fran 
CISCO conferences and m the 
sessions of the Umted Natiuns 
Postwar Problems 
Mackenzie King resigned 
from office in 1943 after nearly 
25 years of service Louis Stephen St Laurent re- 
placed him as prime minister and leader of the Liberal 


mvxioii O«o«di«» troops 'K.SptlSSUrSSSS, mii! 

andairplanesJoincdtheUnited ri«asa4 uisir eoartSss pUsH tn laiwmat pan 
Buts, m the deteose ol Ahska a.. M ii.. s— .< W»1S w- 

WTien the British gamson at Hong Hong was cop- 
tured by the Japanese, Canada lost 1 935 men The , - , 

same number of Canadians was lost in the tmssum party (see King St Laurent) In 1949 Newfoundland 
of Sicilytwoyearalatcr la the raid against Geiman- eolered the nation as the tenth province That same 
occupied Dieppe in 1942, over half of the 5000 year Ceoada signed the North Atlantic Treaty 
Canadians who participated failed to return The The Ust lestnctions on its sovereignty were ended 
First Canadian Army under the command of Lieut m 1949 when Canada gamed the nght to amend its 
Gen H D G Crerar, was on the left flank of the own constitution instead of eubmitting it to the 
Normandy landings At Arnhem in tlie Netherlands, British Parliament The Supreme Court of Canada 
Canadian paratroops fought one of the war s bitterest also replaced the Pnvy Council m England as the 


suffered 102 954 casualties including 37,964 dead to poo! their defense programs Canadian forces 
and 2SG6 mis'ing The Boy-d Canadian Air Fwc© joined the United Nations m Korea Canada and 


lost 14 247, the navy, 1 911 
Co operation with Empire and the United Stat» 
Under the Bntish Commonwealth Air Traimng 
Plan, air force umts were sent to Canada for tramuig 
The government paid half the cost Great Bntam 
Australia and New Zealand paid the rest Up to 
1945, when the program was discontinued 224296 
men were trained 163 797 of them Canadians One 
fourth of Britain s Rjt F fliers were Canadians 
Canada and the Umted States worked closely to- 


other Commonwealth nations formubted the Colom- 
bo Fbn at Colombo, Ceylon to develop Asutic coun- 
tries In 1951, Pnneess Eluabeth toured Canada 
“nic nert year, Vincent Massey became the first 
Canadian iMm governor general Canada also in 
formed the United States that it would construct 
the St Lawrence Seaway project alone In 19o3, 
Frtme Minister St Laurent and President Eisen- 
hower exchanged visits to discuss common problems 
Inter lu Oie year, New York was authorized to join 


gether m the defense of North America and the pro- Canada in a power project on the St Lawrence River 
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REFERENCE-OUTLINE FOR STUDY OF CANADIAN HISTORY 


I. Prehistoric times: Indians cross from Asia over 

Bering Strait I-S9-91, lOSe (Eskimos E-396) 

II. Discovery and early exploration C-95-95a, A-187, 

map A-189: the “Beardmore \'iking” C-95 

A. Later Vikings reach the New World X-29I-6, 
C-95: Leif Ericson E-391, picture A-lSf 

B. Early Indian tribes C-95, maps 1-91, lOG/, table 
I-107-S: Eastern Woodland 1-99; Mackcnzie- 
Yukon Caribou Hunters, 1-94; Northwest Fisher- 
men 1-94, 106e; Eskimos E-393-7 

C. Rediscovery by John Cabot (1497) C-95-95a, 
C-S-9, N-139: sights Cape Breton C-1 IS 

D. Search for a Northwest Passage .A-190, C-95a: 
Henrv' Hudson H-437; Frobisher and Dasds 
-A-igO, P-34S, table P-349 

E. Basis of French claims in North America A-190-1, 
C-95a: Jacques Cartier C-129-30 


ill. Founding of New France C-95a-6, A-I99-1 

A. Champlain at Port Royal and Quebec C-95a, 
N-30^9, C-185, pictures Q-10, C-95b 

B. Maisonneuve founds Montreal C-9oa, M-3S0-1 

C. Habitants (F rench farmers) C-95a-b, Q-4 

D. Government C-95b: Frontenac F-301 

E. Mississippi and Great Lakes region explored 
.■k-191, ltI-307, G-lSo: Marquette and Joliet 
^1-99, J-362; La Salle L-104-5; Hennepin H-334 

F. Cadillac founds Detroit D-73, C-10 

G. Early fur trade F-322-4; Hudson’s Bay Com- 
pany 095b, H-43S, M-SO, picture C-9G 

IV. French and British conflict C-93!>-96, chart H-369 

A. British claims N-140, N-309; Acadia A-G 

B. The first intercolonial wars: King William’s War 
R-i”; Queen .Anne's War Q-11; lung George’s 
WarK-46 

C. The final conflict— the French and Indian V/or 
F-2S5, S-107, A-6; Wolfe wins Quebec W-181, 
M-378; Canada ceded to Britain by the Treaty 
of Paris (1763) C-96, S-107 


V. A century of British rule 0-96-100 

A. American loyalists (Tories) settle in Canad- 
C-96, N-13S6, N.309, 0-3S7, P-412, S-18 

B. Exploring the V/est C-96-8, M-15, AI-SO 

C. War of 181 2 W-11-14, C-97, 0-3S7, T-155 

D. Canada-United States border treaties G-18^ 
V -437 , M-o6, T-227, maps U-378, N-230 

E. Struggle for self-government C-97-S. M-i; 

P-71, B-20 . 

F. Effect of American Civil War C-9S-9, 100, C-33; 

G. Founding the Dominion 0-99, AI-6, T-21o’ 

VI. Dominion and expansion C-99-100 

A. British North America Act of 18G7 creates th 
Dominion of Canada C-99 

B. John A. Macdonald’s first Conservative goven 

ment (1867-73) C-99, M-6 ^ 

1. Rupert’s Land purchased ftom Hudson 

Bay Compmy (1869) C-99, H-43S: Lou 
Riel Red River Rebellion R-8S, C-93-10< 

Manitoba becomes a province C-100, M-SO 

2. Relations with the United States C-ioO, C-8 

3. Canada^ reaches the Pacific C-100: Britis 
Columbia enters the Dominion B-317 


4. Struggles to build a continental railway:scan- 
dal overthrows Conservatives C-100 

C. ,AIe.vander Afackenzie’s Liberal government 
(1873-78) C-100: North West (later Roj-a! 
Canadian) Mounted Police C-100, R-96 

D. Conservatives restored to power (1878) — ^Mac- 
donald’s policy C-100: Canadian Pacific Railway 
C-100 (Strathcona S-425, picture C-lOl); rebel- 
lion in Saskatchewan C-100; Bering Sea con- 
troversj- C-101 

E. Wilfred I.auricr’s long Liberal administration 
(1896-1911)0-101-2, L-13S 

1. Immigrants settle Prairie Provinces C-101: 
Alberta .A-144; Manitoba M-81; Saskatche- 
wan S-49 

2. Gold discovered in Klondike and Yukon 
C-101; Yukon separated from Northwest 
Territories Y-34S; Alaska boundary’ dispute 
R-222, C-101 

3. Relations with the United States C-101: re- 
ciprocal trade agreements C-101 (Laurier 
supports L-13S, Borden opposes B-252) 

F. Robert Borden forms a Conservative government 
(1911-20) C-I02, B-252-3 

1. World War I C-102, B-252-3, H-43g: Ypres 
W-223: Wmy Ridge W-226; Fasschendaele 
W-227; Amiens W-230: Cambrai CL102 

2. Suffrage extended to women (1918) W-185 

VII. Between two World Wars (3-102, chart H-369 

A. Progress toward self-government C-102: Mac- 
kenzie King, Liberal prime minister K-44-5 

B. The depression years C-102, S-49, .A-144, K-44_ 

C. New political parties (3-102; socialism in 
Saskatchewan S-4S, 49; Social Credit in Alberta 
A-144; social laws in British Columbia B-317 

D. Statute of Westminster (1931) recognizes auto- 
nomy of all British Dominions C-91, 0-102, B-319 

E. Trade agreements with the United States C-102 

VIII. World War II (3-102-3, W-24S 

A. Canada and United States establish Permanent 
Joint Board on Defense C-103, R-213, W-253 

B. Industry expands to meet war needs (3-89, C-103 

C. .Alaska (.Alcan) Highway 0-103, Y-34S, B-lp 

D. Campaigns and leaders (3-103, picture W-2il: 
D-Day W-280; St. L6 and Falaise-Argentan 
W-2S1, picture W-2S1; drive through Germany 
W-2S2, 284 

IX. The postwar period (3-103, chart H-369 

A. Federal District of Ottawa created in 1945 0-429 

B. Bretton W oods and San Francisco Conferences 
Canada joins the United N ations C-103 

C. St. Laurent replaces Mackenzie King as prims 
nunister and leader of Liberal party (3-103, S-18 

D. Newfoundland, together with Labrador, becomes 
the tenth province N-139, L-76 

E. Last formal ties with Great Britain cut — term 
“dominion” dropped (3-91 ; British Privy Council 
replaced by Canada’s Supreme Court (3-91, 103 

F. Canadian forces fight in Korea (1950-53) C-103 
(3. Vincent Massey, first Canadian-born governor 

general, succeeds .Ale,xander (3-103 

H. St. Lawrence Seaway’ Project approved by the 
United States E-287d 
(For bibliography, see Canada.) 
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POETRY and PROSE by CANADIAN WRITERS 


pANADIAN LITERATURE In Canada, aa m the 
^ other counlnea of the Americas, literature almly 
catches up with history For more than SOGyearsafU 
er the French and English first landed on Canadian 
shores, men nere occupied nith giant tasks They civ- 
ilised and unified a vast and rugged land, and they 
advanced steadily to political independence In the 
meantime Canadian writing has slowly approached 
matunty Today there is a di'-tinctive Canadian liter- 
ature which has manj e'camples of beauty and origin- 
ality Some of these achieve true greatness 

With a wilderness to conquer m Canada’s early 
da>8, there was httle time for creating literature 
Evplorers traced the courses of Canadian rivers and 
forest trails Missionaries went out among the Indiana 
and sometimes thej were burned at the martyr’s 
sta'se Fur trappers and traders 'ought valuable pelts 
Soldiers built forts and later settlers cleared lands 
for farms These men were making hi'toiy, and the 
records of their adventures and achievements are 
rich mines of mfonnation and sources of wonder 

The journals of Cartier and Champlain tell of the 
powerful feehngs aroused by the Hew World, whidi, 
Charoplain wrote, was ‘ beautiful ev en to perfection " 
’The records of the Jesuit missionaties describe a 
land established “to the glory of God, the honor of 
the King, the welfare and good repute of the htolher 
Country” Mane de I’lncamation founder of the 
Ursuline Convent m Quebec wrote down practical 
details of founding hospitals and schoob in the 
wilderness With these she also set down reSections 
of her religious faith 

These journals written in French by people bom 
and educated in France and intended to be read in 
France, did not start a Canadian literature Modem 
Canadian writers, however, have drawn 
frorn these nch materials For example 
‘The Champlain Road' (1939) a novel by 
Frankhn Davey McDowell, and ‘Brebeuf 
and Hia Brethren’ (19-10) an epic poem 
by Edwin John Pratt are imaginative 
tales based upon facts from these records 
The Twin Cultures of Canada 

The early French Canadians had two 
mam interests — to gam wealth and to wm 
souls for God They sooa saw tliat furs 
could bring quick and immense profits The 
roving traders and trappers did not settle 
m communities Both they and the mis- 
sionaries lived largely among the Indiana 
Thus under the French, Canada grew very 
slowly. When the French surrendered to 
the Bntish m 1759, a new era in national 
growth began (see Canadian History) New 
Englanders moved northward, immigrants 
came from Bntam After the American 
Revolution, nearly 40,000 Loyalists mi 
gratedtoBntishNorthAmerica Theyset- 
tled mainly m the maritime colonies 


and tn Upper and Lower Canada, now the prov- 
inces of Ontario and Quebec 
In epite of their mihtaiy defeat by the British 
the French did not assume the role of a conquered 
people They had fought valiantly with inferior forces 
and scant aid from France In triumphant defeat they 
became political subjects of Bntam but continued 
to develop Oieir own French Canadian way of life 
Today in the province of Quebec the French language 
pievaib, and a distinctive French Cansdun attitude 
farremovedfromOldMorld France can be seen The 
rest of Canada is predominantly Anglo Saxon in 
thought and English in language 

Start of Canadian Literature in English 
In the beginning most Enghsh speaking Canadian 
wntera leaned heavily on what they learned from 
Bntish books Journals and letters were the popuhr 
literary forms and Canadian life and scenery the eul<- 
jects Sir Alexander MacKenties Voyages from 
Montreal throufdi the Continent of Nortli America 
(17S9-93) and the epic of pioneer hfe Roughing It in 
the Bush’ (1853) by Mrs Susanna Moodie are exam- 
ples of this type of writing The first real novelist 
John Richardson, wrote an Indian tale Waeousta 
(1852), using similar materials as a background 
The firal truly notable book in Canadian liters 
ture was The Clockmaker, or the Saymgs and Doings 
of Samuel SUck of Shckville’, published m Halifax 
m 1839 The author was Thomas Chandler Hali 
burton, a Nova Scotia judge With a masterly com- 
mand of dialogue, Habburton created the character of 
a Yankee clock peddler Smart and aggressive Sam 
Slick IS m sharp contrast to the mdolent and natve 
Nova Pollans with whom he deals Even for today's 
readers he holds interest 
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One more outstanding novel was published before 
the end of the ISOO’s — ‘The Golden Dog’ (1S77), a 
historical novel set in Quebec during the 1700’s. It 
was written by the British-bom William Kirby. 
During tliis time Sir Gilbert Parker’s novels were 
immensely popular (sec Parker). 

Confederation Brings New Producthity 
The British North .\merica .\ct of 1S67 united the 
protnnces of Nova Scotia, New Brunswick, Quebec, 
and Ontario. It also provided for the eventual in- 
clusion of all British North .\merica. With confed- 
eration came stirrings of national pride. The growing 
self-confidence and fresh awareness of the beauty of 
the land became themes for literature. 

‘Orion’, the first collection of poems by Charles 
G. D. Roberts (later Sir Charles Roberts), was pub- 
lished in ISSO. It was the "first flowering" of Cana- 
dian poetiy. Later Roberts said : “When I was begin- 
ning to write I was not aware of any such thing as 
Canadian literature but I did dream of karting a Cana- 
dian literature and I joyously hailed the first efforts 
of Lampman and Carman as the beginning of it.” 

Roberts, Bliss Carman, Archibald Lampman, and 
Duncan Campbell Scott are four poets whose works 
mark a ‘‘golden age’’ in Canadian literature. Carman 
helped start the revolt against the popular pale and 
bookish poetiy. :Much of his own verse (‘Songs of 
\ agabondia ) glows with an outdoor healthiness. 

Ontario-bom Archibald Lampman was dramatically 
won over to the new Canadianism by Roberts’ ‘Orion’, 
ivhich he said he read "in a state of the wildest ex- 
citement." It was a call for him to be at work. In the 
Canadian woods he found peace and a refuge from his 
dull labors as a civil seiwant. Here also he found 
themes for his nature poems, such as ‘Heat’: 


On the brook yonder not a breath 
Disturbs the spider or the midge 
The water-bugs draw close beneath 
The cool gloom of the bridge. 

Dimean Campbell Scott found his subjects in fh« 
harshness of nature, in Canada’s cold and snowbounc 
winters, and in the gloom and solitude of its forests 
Some of his best poetiy is about Indians, whom he 
toew from his w ork m the Federal Department of In- 
dian Affairs In contrast to his realistic writing art 
VI® TOs, such as ‘The Piper of .Aril’. Johr 

Masefield cMled ,t the first poem by a living writer tc 
touch hm deeply. Scott was also a skilled short- 
Etop- w-nter. ‘In the VUlage of Vigeri is a fine inter- 
pretation of Frencli Canadian life. 

other poets of the period won attention bv the pop- 
ular appeal of their work. Isabella Valancy Crairford 
m Malcolna’s Katm’, drew a good poetic image oi 
backwoods hfe m Ontario. The suce^=s of William 
Heno' Dmi^ond’s ‘The Habitant’ was partly due to 
ms skill m handling French Canadian dialect. Tliis 
was resent^ by some champions of pure French, but 
It effectively translated the simple life of farm and 
^ge mto veree (see Drummond). The poetn- oi 
Robert . Sennee has vugor, adventure, and hu'man 
mterest. and it has won a wide audience. Edward 


Killoran Brown said of Service: “He caught a noisy, 
highly colored moment in our history — the A'ukon 
gold rush — in Ids noisy, highly colored verse.” 

Nature and its Muld creatures were subjects for a 
major Canadian contribution to literature — the ani- 
mal stories of Charles G. D. Roberts and Ernest 
Thompson Seton. Seton, however, wrote some of his 
best work while living in the United States. 

French Canadian Literature in the ISOO’s 

Against the accusation that the Frencli Canadian' 
were a "people with no history,” Fran^ois-Xarier 
Gamcau vindicated his people with the first volume 
of his ‘Histoire du Canada’ (1S45). This notable 
work inspired what is now called the “Quebec School" 
of French Canadian literature. Another inspiration 
came as a result of the Crimean War. France and 
Britain, long at odds, joined forces; and French 
Canadians hailed the renewed contact with France. 
Under this double inspiration Octave Crdmazie wrote 
stirring patriotic verse proclaiming French Canadian 
loyalty to the ideals of France. Louis-Honore Fre- 
chette won the Prix Montyon of the French .Academy 
in ISSO for his jioems ‘Lcs Fleurcs boreales; les oiseaux 
dc neige’ (Flowers of the north; birds of the snow). 
This recognition from France gave French Canadian 
poets now confidence. F nSehette later wrote a national 
epic, ‘La Legcnde d’lin pcuple’ (1SS7). It is generally 
pompous in style, but with many fine passages of 
simple description and characterization. 

L6on-Pamphile Le May used the sonnet form, 14 
lines long, to write of liis countiymen’s historic de^s. 
portraits, and customs. Monsignor Camille Roy said 
of Le May’s collection of 1S2 sonnets: “If ever our 
people should lose their family, national, and religious 
traditions, they can all be found again in ‘Les Gout- 
teiettes’ [Tiny drops].” 

-At 74 Philippe Aubert de Gaspd began to write his 
first romance ‘Les -Anciens Canadiens’ (1863). Not 
ranked as a major literarj- work, nor even to be 
classed as a novel, it is nonetheless a good first-hand 
record of life in early French Canada. 

These writers often turned to France’s glorious 
past. The generation that followed turned to the 
France of their own day. In 1895 a group of young 
men in Montreal started a new literary movement. 
Influenced by the French writers Heredia and Leconte 
de Lisle, they adopted a highly personal approach 
to experience. From the movement came two poets of 
genius. Before he was 19, Emile Nelligan had pointed 
the way to a new poetrj- of the heart. Albert Lozeaii. 
a shut-in for most of his life, let his mind wander 
free to gather imaginaiy experiences in love, music, 
and nature. A little later came Paul IMorin. His first 
volume of poetrj-, ‘Le Paon d’dmalT (The enamel 
pracock) is the most brilliant though least Canadian 
of the group. 

Bridging the Two Cultures 

Poetiy reaches only a small audience, and its trans- 
ition is rarely satisfactorv. Thus Canada’s two 
^guage groups knew little of each other’s poetia'. 
Ine nse of the novel, however, helped bridge the 



gap between the two literatures for most novels can 
be effectively translated The fir«t such bridge was 
the novel ‘Maru Chapdelame’, written by the Ftvnch 
Canadian Louis IKmon and tran'lated into Pn gliA 
by W H Blake In this simple picture of a French 
Canadian farm the round of daily ta«ks and or- 
dinary events are made important by deeply fdt emo- 
tions It IS a regional novel with universal appevl 
As the Dominion expanded from coast to coast nov- 
els about various regions became popular Lucy M 
Montgomery placed Anne of Green Gables’ a etoiy 
of girlhood in her native Prince Edward Island 
Charles \V Gordon using the name ' Itatph Connor, ’ 
caught the fervor of pioneer religious missions m hia 
manynovels tVilliamO Mitchell in WhoHasSeen 
the Wind , used the wind swept Sa-ikatcliewanpraines 
as the setting for a story of bojhood 

Some Canadian novi lists sought to express Ute m 
acutely rcahstio narratives One of these writers was 
Frederick Philip Grove He was probably the first 
Canadian to try to earn hw living by creative writing 
His stones tend to be morbid but he persisteiitly 
probed beneath the surface of lite He gave Canadian 
fiction a strong push in the direotiun of realism and 
philosophical anal>sia ‘In Search of Myself is an 
account of his life as a writer 
Morley Callaghan was one of the young wntem 
from several countries who lived in Pans after the 
first World War Callaghan returned to his naH^e 
Toronto and used Canadian cities for his settings hut 
hiB writing shows little Cansdun influence Ho* 
that April’s Here’ represents him at his best 
Writing for a wider reading public Maro de 1» 
Roche won the Atlantic Monthly pnre in 1927 for her 
novel 'Jalna' The charming Jalna story now runs 
through numerous novels set in the Ontario country 
Bide, but With a strangely British atmosphere Her 
drama ‘Wliiteoaks’, from one of the Jalna novels, WM 
a stage success in London and New York City 
The novehst who has perhaps treated (^nadiau 
topics best IS Hugh MacLennan In ‘Two Sohtudes’ 
he deals with the problems and hopes of achieving 
French EngLsb understanding in Canada Tboioas 
Raddall’s long familunty with the sea gives his wnl- 
ing a robust freshness He began with histoncal “c* 
tion (‘His Majesty's Yankees ) but turned to the 
modern scene m 'The Nymph and the Lamp'. 

Three modem French Canadian authors are widdy 
read in English translation Roger Lemelin m his 
novels of Lower Town Quebec and Gabnelle Roy, m 
her Montreal story ‘The Tin Flute’, depicted city 
life m French Canada In Gabnelle Roy s 'Where 
Nests the Water Hen’, the setting is northern Mann 
toba, where church and home are still the central 
influences Germaine Gn&vremont S trilogy, The Out- 
lander’, 13 set in an isolated vilhge on the St I^wrW« 
River It pictures the mfluenfe of an outsider who 
comes to bve among the simple villagers 

Modem Poetry in English 

One much quoted Canadian poem came out of ^ 
first Woild War— John McCrae’s ‘In Flanders FieUa 
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SAM SLICK SELLS A CLOCK 



Tbomss C&udler EtlibuitoB'i stenei of Sub Slick Ttakee 
clock peddler, wore imaieBielj populer ib the middle 1800 s 


lake their American and British contemporaries the 
pools after the war became highly e'tperimental mdi 
vidual, and sometimes obscure Richness of (eeUng— 
revolt or passion, faith or disdain— murks all their 
work Distioctively Canadian is Anne Marriott s 
The Wind Our Enemy’, dealing with the prame 
drought So is Earle Bimey's ‘David’, a narrative 
poem of mountameenng Bimey's war poems and his 
novel ‘Turvey’ are true expressions of a Cansdun’s 
reaction to the second World ar 

Another group of poets are leis concerned with ex 
pressing a conscious Canadumstn m their work For 
example, Leo Kennedy s vibrant emotional verse 
often echoes the poetry of T B Eliot Francis R 
Scott shows a deep feeling for social rexponsibility in 
bis poems Arthur J M Smith s subjects range 
through religion politics and nature all treated with 
intensity and outstanding craftsmanship Abraham 
M Klein deals with Jewish themes pan and present 
as in ‘Hath Not a Jew’. 

Following no trend and belonging to no literary 
group, Eldwiii J Pratt stands out as a great narrative 
poet He was bom in Newfoundland where he knew 
the surge of the eea and its life Alter some early poet- 
ry, he revealed his full powers m the volume Titans'. 
He rejoices in the strength of nature In ‘The 
Cachalot' it 13 the strength of a whale la 'The 
‘ntaiuc'i after due tribute to man’s heroism, he 
ends with a tribute to the iceberg His work has bois- 
terous humor, and it abounds with soundmg words 
that contribute to the rush of the action His recent 
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narrative ‘Towards the Last Spike’ tells of the 
building of the Canadian Pacific Railroad. 

Canadian Humor 

Little humor has crept into Canadian writing, with 
few notable exceptions. Stephen Leacock in 'Literary 
Lapses’ and other volumes of nonsense has fastened 
on the absurdities of common things. His ‘Boarding 
House Geometiy’, ‘A, B, and C’, and similar pieces 
have provoked laughter in many comers of the world. 


John D. Robins has satirized summer vacations m 
‘The Incomplete Anglers’ and ‘Cottage Cheese’. 

Another satirist is Robertson Daxues, who points 
wittily and forcefully at what he considers the low 
state of Canadian culture. His ‘Diarj- of Samuel 
Maichbanks’, his plays, and his novel ‘Tempest-Tost’, 
though somewhat snobbish, have a light touch and 
an elegant manner. Davies is the leading Canadian 
dramatist in a field where there is little competition. 


Represe?itative Canadian Writers 


THE french regime 

Cartier, Jacques (1491-1557), explorer — ‘Voyages de 
Jacques Cartier au Canada on 153-1’. 

Champlain, Samuel de (15G7-1G35), explorer — ‘Les 
Voyages de la Kouvellc-France occidentnle dicle 
Canada faits par le Sr. de Champlain depuis I’an 
1G03 jusqu’en I’an 1G29’. 

Gagnon, Ernest (1834-1915), editor — ‘Chansons popu- 
laires du Canada’. 

Marie de I'lncarnation, ven. Mere (1599-1G72) — ‘Lettres 
spirituelles et histonques’. 

Relations des Jdsuites. 

THE BRITISH COLONIAL PERIOD 
Cremozie, Octave (1827-79), poet — ‘Po6sies’. 

Garneau, Franjois-Xavier (1S09-CG), historian — ‘Ilis- 
toire du Canada’. 

Gaspe, Philippe Aubert de (17SG-1S71), novelist — ‘Ixis 
.A.nciens Canadiens’. 

Gerin-Lajoie, Antoine (1S24-S2), novelist — ‘Jean Rivard’. 
Haliburton, Thomas Chandler (179G-18G5), humorist and 
historian — ‘The Clockmaker, or the Saying? and Do- 
ings of Samuel Slick of Slick ville’ ; ‘Historical and Sta- 
tistical Account of Nova Scotia’. 

Heavysege, Charles (1816-76), poet — ‘Saul, a Drama in 
Three Parts’. 

Moodie, Susanna (1803-85), cssaj-ist— ‘Roughing It in 
the Bush’. 

Richardson, John (179G-1852), novelist— ‘Wacousta’. 
Songster, Charles (1822-93), poet — ‘Hesperus and Other 
Poems’. 

WRITERS OF THE NEW DOMINION 
Carman, Bliss (1861-1929), poet— ‘Low Tide on Grand 
Pre’; ‘Poems'. 

Crawford, Isabella Valency (1850-87), poet— ‘Old 
Spookses Pass, Malcolm’s Katie and Other Poems': 
‘Collected Poems’. 

Drummond, William Henry (1854-1907), poet— ‘The 
Habitant and Other French Canadian Poems’. 
Frechette, Louis-Honore (1839-1908), poet— ‘Feuilles 
Volantes’; ‘La L€gende d’lm peuple’. 

Johnson, Pauline (1862-1913), poet— ‘Flint and Feather’. 
Kirby, William (1817-1906), novelist— ‘The Golden Dog’". 
Lampman, Archibald (1861-99), poet— ‘Amone the 
Millet’; ‘Selected Poems’. 

Le May, Leon-Pamphile (1837-1918), poet— ‘Les Gout- 
telettes’. 

Pickthall, Marjorie (1883-1922), poet— ‘A Drift of Pin- 
ions’; ‘The Wood-Carver’s Wife’. 

Roberts, Sir Charles G. D. (1860-1943), poet and nature 
■wnter— ‘Orion’; ‘Selected Poems’; ‘Kindred of the 
Wild’. 

Saunders, Marshall (1861-1947), novelist— ‘Beautiful 
Joe’ 


Scott, Duncan Compbell (1862-1947), poet and short- 
.?tory WTiter — ‘Selected Poems’; ‘In the Village of 
Vigor’. 

Service, Robert W. (born 1876), poet — ‘Songs of a 
Sourdough’. 

Seton, Ernest Thompson (1860-1946), nature writer— 
‘Wild Animals I Have Known’. 

THE LITERATURE OF MODERN CANADA 

Birney, Earle (born 1901), poet, short-story writer, and 
novelist — ‘The Strait of Anian'; ‘Tiirvej'’. 

Bruchesi, Jean (horn 1901), historian — ‘Hi=toiredu Cana- 
da pour tous’ (translated as ‘.A History of Canada’). 

Catloghan, Morley (born 1903), novelist and short- 
slorx’ writer — ‘Now That April’s Here’; ‘The Loved 
and the Lost’. 

Choquette, Robert (horn 1905), poet and novelist ‘A 
Travers les vents’; ‘Les Voider’. 

"Connor, Ralph” (Charles W. Gordon) (lSGO-1937), 
novelist and biographer — ‘Black Rock’; ‘Postscript to 
Adventure’. 

Creighton, Donold G. (bom 1902), historian — ‘Domin- 
ion of the North’. 

Davies, Robertson (born 1913), playwright, humorist, 
and novelist — ‘Eros at Breakfast’; ‘Diary of Samuel 
Marchbanks’; ‘Tempest-Tost’. 

De la Roche, Mazo (born 1885), novelist and playwright 
— ‘Jalna’; ‘Wiiiteoaks, a Play’. 

Des Rochers, Alfred (bom 195l), poet — ‘A I’Ombre do 
I’Orford’. 

Finch, Robert (born 1900), poet — ‘Poems’; ‘The Strength 
of the Hills’. 

Graham, Gwelhalyn (born 1913), novelist — ‘Earth and 
High Heaven’. 

Grove, Frederick Philip (1872-1948), novelist, short- 
story writer, and biographer — ‘Fruits of the Eartli ; 
‘Over Praiiie Trails’; ‘.A Search for .America’. 

Guevremont, Germaine (born 19 — ?), novelist — ‘LeSur- 
venant ; Marie Didacc’ (translated as ‘The Outlander ). 

Hardy, W. G. (bom 1896), novelist— ‘.All the Trumpets 
Sounded’; ‘The Unfulfilled’. 

Hebert, Anne (bom 19 — ?), poet — ‘Les Songes en dqu'- 
libre’. 

Hemon, Louis (1880-1913), novelist— ‘Maria Chapde- 
laine’. 

Hiebert, Paul (bom 1892), humorist — ‘Sarah Binlp’- 

Hutchinson, Bruce (born 1901), essaj'ist and historian 
‘The Unknown Country’; ‘The Fraser’. 

Kennedy, Leo (born 1907), poet — ‘The Shrouding’. 

Klein, Abraham M. (born 1909), poet and novelist — ‘Hath 
Not a Jew’; ‘The Rocking Chair and Other Poems . _ 

Lamontagne, Blanche (born 1889), poet— ‘Ma Gasp&ie . 

Leacock, Stephen (1869-1944), humorist— ‘Sunshine 
Sketches of a Little Town’; ‘Literary Lapses’. 
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lower ARM (born 18S0 historan Crdooy to 
IvatJOQ 

leieou Albert (1878 192J port — 'Laiiners et fcuilles 
d erable 

McA thur Peter (1866 lh2t humori l — Iq Pastures 
Green 

McC ae John (IS 2 1918) port Id Haoders F Ids 
and Other Poems 

MacDonald W Ison (bom 18SQ poet Out of the Wd 
dcroess 

McDowell FranbI n Davey (born 1898) novelat Tlie 
Champlain Road The Fore^ of Freedom 
MacLennon Hjgh (bon IJO nuve is and esayist — 
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Mo chond Clement (bo D 1912 puPt I^Sorsrouges 
Mar ott Anne (born 1J13 poi — The l\uid Our 
Enemy 

M fchelr WITam O (born 1914 Dove and ehort- 
story wnter — Who lla« Seen the I^md 
Monteomery luty M (18 4 1942 oo cUst— Anne of 
Green Cables 
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Moru Pouf (bom I8S9) poet — I* Faon d (ma 1 
Pofaces de cendre et dor 

Nell gon Ernie (1882 1912) poet — Emile Nellgan et 
•on oeuvre 

Pocey Detmond (bom 1917) ent c — ABookofCanad 
an 8lo cs Great ve M nt og n Canada 

Pralf Cdw n J (bom 16S3) poet — Bre^uf and II s 
B ethrni Collected Poems Toward theLaat'^pke 

Jtaddall Thomoi H bom 1903) novelist and his o- 
nan *n»e Nsroph and the Lamp Halifax 
Pngtref (Phlppe Ponneton) (born 1895) novelist — 
30 Arpents (t analat^ as Thirty Ac es ) 

Rob nt John 0 bom 1884) humorist — The Incomplete 
kngl r» Cottage Cheese 

Roy Gab ells (bom 19-—’) novelist Boobeu d oe 
eas oo (t anslaled as The T d P ute > pet e 
poule deau (truislated as Wbe e Nests the Ila e 
II n 

Solve son low a Goodman (bom 1800) novelist 
Confea ons of an Imimgrants Xlaughter 
Slater Pal ck (John M tchell) (ISSO-igol) novelist 
— The Yellon Bna 

Sm ih Artho J M (bora J9CC) poet and cn i^Iteas 
of hePhoews TheBookoCCaiiadianPoetty (edit© ) 


Man-Made CANALS and Their MANY USES 



C ANALS The art Baal channels that connect nat- 
ural bod es of water are called canals Men also 
d g canals to dram low areas to float away sewage 
and to bnng water to dry faroilands Some canals 
cany water from storage places (resmo ») to 
waUr supply systems Other canals prwde a swift 
flow of water to make electric ty at hjdroelectre 
plants Canals are also built as detours m 

^cse canab allow rver boats to avmd waterfaUs 
rapds and dams 

The most important am the no n^afum canab that 
connect or take the pUce of natural bod es of water 


These may e ther be tk p or barge canab Most gb p 
canab are deep and w de They can carry all but the 
veiy deepest and widest ships Barge canab ca ry 
only shallow boats usually flat-bottomed barges 
In some nangat on canab the water keeps flowing 
from the source to the mouth In others the water 
is confined and still Ships and boats sometimes 
move throu^ canab under the r own power Some- 
tuoea they are towed by tugs or by enmll locomot wea 
tunning on ra b along the banks In the old days 
the sh ps or boats were pulled by horses or mules 
trotting along the banks 


CANALS 


Ship canals that link oceans and seas shorten the 
distance between many ports by thousands of miles. 
This makes them important in trade between coun- 
tries. In wartime these ship canals are well protected 
because warships, transports, and supply .«hips must 
pass through them. The Suez Canal, that links the 
Iklediterranean and the Red seas, and the Panama 
Canal, that provides a “short cut” between the 
Atlantic and Pacific oceans, are notable examples (.'cc 
Panama Canal; Suez Canal). 

The Kiel Canal in Germany connects the Baltic 
and the North seas. It saves ships a long journey 
around Denmark. The Baltic-Itliite Sea Canal was 
built by Russia. Ships traveling between Leningrad 
and Archangel use it instead of making the 2,S00-mile 
trip around the Scandinavian peninsula. The twin 
canals of Sault Sainte Marie, which connect Lake 
Superior and Lake Huron, carry more freight than 
any of the canals that link oceans and seas. 

Water Stainvays for Ships 

\Phen two natural bodies of water stand at different 
levels, building a canal betiveen them presents a com- 
plicated engineering problem. To make up for the dif- 
ference in level, engineers build one or more water 
“steps,” called locks, that carry ships or boats up or 
dotvn between the two levels. 

A lock is an artificial water basin. It has a long 
rectangular shape tvith concrete walls and a pair of 
gates at each end. inien a vessel is going upstream, 
the upper gates stay closed as the ship enters the 
lock at the lower water level. The downstream gates 
are then closed and more water is pumped into the 
basin. The rising water lifts the vessel to the lex’el 
of the upper body of water. Then the upper gates open 


and the ship passes through. For downstream passage, 
the process works the opposite waj'. The ship enters 
the lock from the upper level, and water is pumped 
from the lock until the ship is in line with the lower 
level. A lock may be large enough to hold two or 
more ships or boats. 

Often the difference in levels is so great that a 
series of locks are needed. They may be connected to 
one another or may be spaced at inter\’als along the 
canal. Sometimes a series of locks are built so that 
ships “climb” up one side of a ridge and down the 
other. The Panama Canal lock system was built for 
this purpose. (For a diagram of how locks work, fcf 
Panama Canal.) 

Straightening or deepening rivers and building 
locks in them where needed is called canalizing. 
About 24,000 miles of rivers in the United States 
have been c.analizcd, and the work is still going on. 

Drainage canals present special building problems. 
They must be dug so that they slope even!}’ from the 
area to be draineel to the place where the water 
empties. If the canal passes through rolling country, 
the canal bottom and banks may have to be built 
even higher than the surrounding lowlands. 

If the canal is dug through soft earth or sand, it 
gradually fills in and then, to keep it open, it must be 
cleaned out, or dredged. Water flowing swiftly through 
a canal, as in a canal that furnishes water power for 
making electricity, tends to “scour" the bottom and 
sides. This widens and deepens the canal, and the 
flow of water slows down. 

Canals in Asia and Europe 

Ancient Greek historians tell of a canal dug by the 
Egj-ptians to join the Nile River and the Red Sea, but 


THE HEIGHT OF THE CANAL ERA 


THE UNITED STATES 



1. Middlesex Conol 

2. Btackstone Canal 

3. New Hoven and 

Northonpton Canol 

4. Chanplain Canal 

5. Erie Canal 


6 . Oelowore and Hudson Cano! 

7 . Morris Conol 

8. Delowore end Rariron Conal 

9. ChejopeoVe ond Deloware Conal 
lO. James River end Kanawha Canal 
n. Chesopeoke ond Ohio Conal 


12. Pennsylvania Main line Canal 

1 3. Ohio and Erie Canal 
T4. Miami end Erie Canal 

15. louisvit'e and Portland Canal 

16. V/abaih and Erie Canal 

17. niinoTscnd Michlgon Conol 


17. Illinois end Michlgon Conol 

States S^the^^e'rf^h^ across the most thickly settled 

wagon roads were few and poorly kept. car™ network westward. ^ 

of many of these canals are still in use The Ene at good speeds and cheap rates for the tune. Parts 

are smi m use. me Ene, for example, is part of the New York State Barge Canah 
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all traces of >t have been roverH over Later 
Nile Red Sea canaU were built during the early 
Christian Era The best known of the^e was the 
Amr Part of it is still used to carry fresh water 
from the Nile to tl e city of Sues on the Re 1 Sea 
Other historical records tell of the rojal canal of 
Babylon bu It by King Nebuchadneisar in B b 
1 cal times to jom the Tigris and the Euphrates 
rivers 

The longest as well aa the ol test canal si H in 
etistence is the Grand Canal of Ch na It con 
nects the Pei ho River and the Tangtie Iviang 
It may have been started as early as the 5lh 
century bc and it was finally finished about 
a D 12S0 by Kubla Iv! an For centuries the 
1 000 mile canal was an important watervay 
and it also earned water for rigat on 
The Romans were road bu IJe s an 1 ei g neers 
but they dug few canals Modern Italy has found 
little use for canals About the 8th century 
Charlemagne planned a system of canals to con 
nect the Rhine the Ma n and the Danube nvere 
Locks were already m u«e 1 y the 1400 e The 
great Italian Renaissance artist and engineer 
Leonardo da ^ inci built a ser es of six locks to 
]o n the canals of \ enice The pioneer of modem 
French canals was the Languedoc Canal or 
Canal du Midi It ]0 ned mers Chat dov into 
the Bay of Biscay on the Atlantic Ocean and 
those that empty into the Med terranean Sea 
The canal was finished in 1681 under the reign of 
Louis XIV and nas the biggest engineering work 
undertaken in Europe up to that time With it IVben the In lustnal Revolut on started in England 
France began its plan of inland waterway building during the bte 1700 b waterways were needed to 

which has added about 3 000 miles of canals to its carry coal and oBier bulky goods For about 75 years 

4 600 inilea of nvers open to boats and ships The Engl shmen built many canals but railroads gradually 

present Languedoc Canal is about sx and a half feet took their place TheManchesterShip Canal between 

deep and 148 miles long It rises to 620 feet above Manchester and Liverpool a a good example of how 

sea level and has 119 locks (5ee dio Prance) a canal connecU an inland city with the sea Tha 

canal the most important 
m Britain makes the great 
manufactunng city of Man 
Chester a seaport even 
though it IS 35 miles inland 
The canal has five eeN of 
locks Each set ha« a Urge 
and a small lock side by 
B de The smaiT lock is used 
for small ships and boats 
A swing bn Ige carries the 
old Bridgewater Canal 
built m 1759 over the mod 
em Manchester waterway 
Th s swing bndge is a steel 
trough 19 feet wide 6 feet 
deep and 234 feet long It 
can be close I off from the 
rest of the overhead canal 
and swung about on an axis 
so that ships can i ass by in 
the lower canal 
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detouring around rapids via a canal 


eastern cities and the west- 
ern farmlands. 

Canals to link the natural 



waterw aj's w ere the answer, 
but they w ould ha\ e to be 
much longer than any that 
had ever been dug before. 
The cost and the engineer- 
ing problems made most 
people think the solution 
impractical. DeW itt Clin- 
ton, governor of New York, 
thought otherwise. He pro- 
posed to dig a canal to con- 
nect the Hudson River at 
Troy and Albany with Lake 
Ene at Buffalo, 340 miles 
away. The Federal govern- 
ment would not undertake 
the 30b, so he persuaded his 
state to do it. The Ene 
Canal, begun in 1817, was 
completed in 1825 at a co=t 
of more than 7 million dol- 
lars. 

“Clmton’sDitch,”aspeo- 
ple scornfully called it. more 
than lived up to its spon- 


Today much of Europe is covered with a network of 
inland waterways The canals of Holland proiide 
both drainage from the lowlands and transportation 
(see Netherlands). All the larger nver systems m 
north Germany and m Russia are connected. An 
important Russian canal is the Volga-Don connection, 
wWch was completed m 1952. The Russians build na% - 
igation canals that also sen e as water-power sources 
for making electncity. In western and central Asia, 
the Russians have linked river sj^stems with canals so 
that boats can travel from the Ural Mountains to 
Lake Baikal in the heart of the continent. (See also 
Germany; Russia.) 

The Canal Era in the United States 

Canab were a great help in developing the United 
States. George Washington realized how much help 
thej' would be, and he headed the first companv 
formed to build the Chesapeake and Ohio Canal. Thb 
canal was not completed until 1850, but several short 
ones connecting rivere were built in the earlv davs of 
the United States. The first w.as dug at South Had- 
ley, !Mass , between 1792 and 1796. 

^Meanwhile the countrj' was expanding westward, 
and the settlers in western New York, Pennsjdvania’ 
and Ohio were faced with the problem of transporting 
goods. The places to sell their farm products were 
Phibdelphia and New York City. The settlers needed 
the manufactured goods from these cities also. Wagon 
freight was too expensive. It cost a hundred dollars 
to send a ton of freight from Buffalo to New York City 
and the trip took 20 days. The new flat-bottomed 
river steamships offered cheap transportation, but 
there were no through water routes between the 


Eor’s faith. It opened up a huge area to settlement, 
and it became busy with freight and passenger traf- 
fic. The western farmers prospered because of it 
Land values rose, and goods could be shipped be- 
tween New York City and the Great Lakes region 
in eight days at a fraetion of the old cost. Reb\ 
teams of horses or mules pulled light passenger packet 
boats through the canal from Buffalo to Albany in 
three and a half days. Towns along the route grew 
fast, and New York City was started on its way to 
becoming the nation’s largest city. The Erie Canal 
was enbrged several times. Finally it became the 
chief link in the New A'ork State Barge Canal system 
(see New York). 

The success of the Erie inspired more canab. One 
ambitious project was a combined canal and portage 
railway route through the mountainous country be- 
tween Pittsburgh and Philadelphia. It was completed 
in 1834. Travel by this route was slow and expensiie, 
and traffic w as never very heaiy. Some of the canab 
were barely finbhed when the new railroads began to 
take away their business. For about 50 years people 
w ere little interested in canab. Gradually the Federal 
government began canalizing rivers and building new 
canab. These now offer cheap transportation for 
bulky freight loads of such raw materiab as coal and 
such manufactures as automobiles. 

Some Important Canals in the United States 
Among the important ship canals in the Unit^ 
States are the “Soo” canab at Saiilt Sainte !Marie. 
These allow vessels to pass between Lake Huron and 
Lake Superior (see Sault Sainte Marie). The Cape 
Cod Canal was built in 1904-14 across the narrow 



strip where Cape Cod joins the mainhnd of Mansacl u 
setts Leading directly from Massachusetts Bay to 
Burrards Bay it saves about 70 miles in the tnp frcan 
Boston to New York City and avoids the storms and 
treacherous shoals of Nantucket It was bought by 
the Federal government in 192S and forms ft Imk in 
the Intracoastal atenvay 

The Intracoastai Itaterway is a protected inland 
water route along the Atlantic and Gulf ««><ts It 
goes through various natural bodies of water and old 
canals such as the Chesapeake and Delaware A 
vessel can trasel inland along the Intracoastal Waters 
way about 1 500 miles down the AtUnt c coast from 
the DeUnare River to Miami Fla and for about 
I 000 miles from Apaltchioolj, FU to Brownsville 
Tev \\ ater borne freight can travel thn distance on 
barges without beinb transferred to oceangoing 
ships Canalised risers have turned Houston Tex 
50 miles inland into a busy port for deepwater 
sessels (*»« Houston) 

The Illinois ttaterway joins the Great Lakes with 
the Mississippi River and thus with the Gulf of Mex- 
ico It was ofBciallv opened m 1933 It has a channel 
IhO to 200 feet wide and nine feet deep From 
Chiongo to Lnckport III it uses the Cliicago "am 
tary and Ship Canal (sometimes railed the Drainage 
Canal) This section was completed in 1000 to tarry 
the water of the Chicago River into the Des Plaines 
River at Lockport and thence into the Hlinoia River 
The Ch cago Riser formerly flowed into Lake Michi 
gan polluting Chicago s dnaking water with sewage 
and industrial w aate Resersmg the flow of the river 
vastly improveil both Chicago s health end its com 
merce (see Chicago Illinois) 

Canadian Canala 

Canada 8 most important waterway IS the St Law 
rence system of rivers and lakes stretching from the 
Strait of Belle Isle to the head of Lake Supenor 
Three important links in this sj stem are the CanaJ an 
SauU Samte Mane Canal the Yi elland Ship Canal 
that connects Lake Ene and Lake Ontario and the 
six ranaU around the rapids of the St Lawrence 
River above Montreal 

The St Lawrence Seaway a joint United States 
Canadian project would make the St Lawrence syv 
tern open to deep-water ships This would permit 
^esse^a to travel directly Irotii the AtlM^ Oxwa to 
such Great Lakes ports as Chicago and Cleveland 
Final acceptance of the plan has not yet been reached 
(See also Great Lakes St Lawrence River, Yelland 
Sh p Canal ) 

The Rideau-Ottawa canal system offers safe water 
travel between Kingston and the lower St Lawrence 
by way of Ottawa and the Ottawa River OnginaJJy it 
was built mainly for military use and formed a 

back door between the two iivere The Rideau 
Canal formed by canahrmg the Rideau and Catm 
qui rivers and using the Rideau bkes was opened in 
1833 It has 47 locks and is about 133 miles long 

The Trent Canal connects Gcoigian Bay the easton 
arm of Lake Huron with the Bay of Qumte at the 



northeast end of Lake Ontario It cuts out the long 
trip around the V-shaped peninsula of the Province 
of Ontario that n formed by the two lakes but the 
canal carries only shsUiw-drsft boats The canal 
IS actually a series of locks end channels m the chain 
of bkee and nvere between the two bays One of 
the nvers is the Trent from which the canal gets its 
name At the Georgian Bay end there is a marme 
railway instead of locks (BUtistics on the worlds 
greatest canals are m a table under Canals in the 
Fact-Ikokc. ) 

Canary bird The Cacaiy and Madeira islands 
are the native haunts of the cheerful Lttle househol 1 
pet the canary In the wil 1 state th s member of the 
finch family measures about 5H inches m length It 
is dull green above with a yellow breast Canaries be- 
CMoe cage hiids in the I6th century when they were 
first brought from the Canary Islands to Italy By 
special breeding no less than 50 varieties have been 
produced diffenrig greatly in sire foim and plumage 
from the r wilderness km 
The rasing of roller canaries is on important m 
dustry in the Hors Mountains in Germany In breed 
wig thaa wwty eli attentvw. la directed, tn tha d*- 
velopment of voce Like the pnma donnas of the 
concert stage young rolleis (only the males are gifted 
angers) are tramed rigorously The young bird 
acquires its musical repertoire by hstenmg to melodies 
poured forth by a gifted master Usually the teachers 
are older can.\nes called campanmis Various 
musical instruments are also used m the training 
The development of color and form have been the 
object of many breeders in Belgium Engbnd and 
SeoQand One of the most graceful breeds is the York 
shire canary with its long slim body Quite different 
IS the plump Norwich canary some vaneties of which 
are (rested The lizard canary is noted tor its bcauti 
fully mottled feathers The bcotch fancy is an odd 
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CANARY BIRD 

crescent-shaped creature, rvhile the Belgian a great 
hump-backed bird mth massive shoulders. Scientific 
name of canar.v, Serimts canarius. (For care and feed- 
ing of canaries, see Pets.) ^ 

Canary ISL.aNDS. The first glimpse of the Cana- 
ries (Spanish, Mas Canarias) is frequency the single 
snow-covered peak, 12,000 feet high, which dominates 
the island of Tenerife. In clear weather it can be seen 
at sea for many miles. It is a partially extinct volcano, 
and the nativ^ thought it was the dwelling place of 
the e^il one. Drawing nearer to the islands, the boat 
Tnakp=! its first landing at Santa Cruz, also in Tenerife, 
which is the Spanish capital. The white flat-roofed 
houses make a dazzling picture under the tropic sun, 
and presently we see that the trees and shrubs are 
those of hot climates— date palms, orange trees, 
bananas, and cactus. The swarthy loafers along the 
quay and the handsome black-eyed girls suggest 
southern Spain, for the Spaniards ha%’e intermarried 
with the original native population to such an extent 
that it is impossible to distinguish any of the descen- 
dants of the ancient Guanchos. 

Today the Canary Islands remain as one of the 
few possessions of the once mightj’ empire of Spain, 
hlodem commerce has made them prosperous, but 
thej" stiU have a dreamy Old-World charm, and everj’- 
where there are ancient monuments and castles that 
recall the fierce conflicts with the Guanchos, and the 
time when richly laden galleons used to stop at the 
islands on their way from the New World to Spain. 
And everj'where is the same contrast, so frequent in 
Spanish-speaking countries, tjqjified in the narrow 
streets used both by ox-carts and electric street-cars. 

The Canaries comprise seven principal islands — ^Tenerife, 
Grand Canary, Palma, Hierro, Gomera, Laurarote, and 
Fuerteventura — besides smaller uninhabited ones. It is 
thought they may be the “Fortunate Isles” or “Isles of 
the Blest" wHch were often referred to in Greek and Roman 
legends, and their existence was probably known to the 
Phoenicians and Carthaginians. They were not redis- 
covered, however, till the 14th and 15th centuries, being 
located definitely by Gadifer de la Salle and Jean de Bfi- 
thencourt in July, 1402. The chief products today are 
potatoes, onions, cochineal, tobacco, wine, sugar, and 
fruits. The islands are volcanic in origin and lie about 
60 miles from the northwest coast of .Africa. The total 
area of the islands — 2,S94 square miles — is a little more than 
that of the state of Delaware: the population (1950 census, 
preliminary), 770,912, is more than twice as great. 

Gan'berra, Austraua. Like the city of Wash- 
ington, this capital of the Commonwealth of Australia 
is an artificial creation. The constitution of the (Com- 
monwealth of Australia, adopted in 1900, provided 
for a new capital which should be separate from the 
capital of any state. After nearly ten years a site 
in New South Wales, in southeastern Australia, was 
chosen as the territorj- within which the new city 
was to be erected. It includes 912 square miles, 
and in addition 28 square mils on Jervds Bay for a 
port and naval college. The capital was formally 
inaugurated in May 1927, when Parliament met there 
for the first time. 

The plan accepted for the new city, in 1912, was 


based upon designs submitted by Walter Burley 
Griffin, a Chicago architect, in a competition open 
to all the world. It presents a pleasing picture of 
hills crowned with beautiful buHdmp, and lowlands 
bordering a great artificial lake made by damming 
the sluggish waters of Molonglo River. Along the 
shores of the lake, and stretching far back, is an area 
k parklands unequaled in any other city of the world. 
On the summit of the ridge overlooking the valley 
stands the capitol building, and on a minor spin, ji^i 
below, the houses of parliament. Tlie chief residentnd 
quarter lies on the southern hills behind the capitoL 
well back from the valley. To the right and in tont 
of the capitol are public offices; to the left, official 
reddences. Across the vaUey are university buddings 
and hospitals on the lower ground, with a residential 
suburb on the higher ground to the north. 

Canberra and its en\-irons and Jends Bay form the 
Australian Capital Territory. Population of Canberra 
(1947 census), 15,156; of whole territory', 16,90o. 
Candy. When the children who lived a century or 
so ago saw a sweetmeat that looked like our candy, 
the ^t thing they thought of was— what do you 
suppose? Medicine! Because in the old days, what 



vacuota machines. 


we call candy was made only by druggists and 41 ^ 
used almost entirely to coat little pills and disguise the 
bitter taste, just as we today coat pills of quinine 
and other bitter medicines with chocolate. 

The druggists of those times also used to make 
candy' drops containing peppermint, hoarhound, win- 
tergreen, and other medicinal substances like 
still sold in drugstores today. But all these candies 
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balls, sticks, slabs, or squares. In making taffy the 
mass when it has become stiff enough is kneaded 
and pulled either by one of those pulling machines 
you have seen in the windows of large candj’ stores or 
by workers equipped with hooks. The pulling makes 
the mass white and porous. 

Brittle candies like the familiar peanut brittle are 
made by merely melting sugar and glucose over a slow 
fire, adding nuts or other desired ingredients, and 
allo'ning the mass to cool. 



I . i,.; 



^ter the syrup has been cooked at a temoer«tHr*~«f •» 4 rt 7”*^™ 
it is water cooled in this 

Soft or cream candies have fondant as their ba<^e 
which IS prepared by cooking sugar, glucose, and 
■nater to sj^p, and kneading the sjTup after it has 

cooled with ong paddles until it becom^ cr^my and 
^ooth. After being molded by the machine d^ 
.cnbed above, the soft centers go to a coating machine 
which supphes a coating of chocolate or other mateiS? 
How Candies Get Chocolate Coating 

has a moving 

^ carnes the centers into the machine^ 
Here they encounter a short belt or wire “ 
thmugh which soft chocolate is being forced^ 
underneath, to coat the bottom of each piece -nev 
then move on automatically to a third hlu 

P^^^^ under a short sect4 nettrab”*^ 
which IS suspended a tank of chocolate ccSL kent 
warm bv a steam-iacket * 1 , c aept 

coating flows through the wire 


inten’als sheets of hea\dly waxed paper. As each of 
these is filled it is removed by an attendant and 
carried on a truck to a cool room to dry. Vei^^ fine 
grades of chocolates are still coated by hand. The 
process of stamping the manufacturer's name on the 
bottom of the pieces is accomplished by placing them 
wliile warm and soft on tins or hea^y papers on which 
the name is embossed. 

Keeping Candy Pure and ^^^loIesome 
Federal and state law's safeguard the purity and 
wholesomeness of cand}^ manufactured for sale. 
Under the Federal Pure Food Act the use of arsenic 
and other harmful mineral colors is not allowed. F 
coal-tar colors are used, manufacturers are restricted 
to a few' certified colors guaranteed to be harmless. 
Adulteration is prohibited, in general, though certain 
substitutes such as cereals may be used U they are 
specified on the label. 

American candy makers have developed an almost endless 
‘V'anety of forms. The simplest kind is the gumdrop, made 
from finely ground sugar mixed with gum arable, or from 
sugar, corn syrup, and either cooking starch or gelatin, 
molded into the desired shape and sprinkled with sugar. 
Marshmallows are made from sugar, corn syrup, and either 
egg albumen or gelatin. Caramels consist of sugar, corn 
8>Tup, and flavoring, cooked with cream. Cane molasses is 
used in making molasses taffy. 

Fruits, nuts, and flowers are candied by dipping them into 
a syrup which has been boiled until it is just at the point of 
ciystallizing into sugar. Rock-candy is prepared by allow- 
ing a cooked sugar sjTUp to crj*stalli2e around stnngs 
stretched through the liquid. Various confectionery 
products arc also imported from Eastern countries, the best 
^own of which is the delectable “Turkish delight.” This 
w a slick>* confection made of gum arabic and gelatin, 
flaxored wnth orange, cinnamon, attar of roses, or the like. 

Cankerworm. Tills caterpillar travels bj" a 
looping movement of its body and is often called a 
measuring worm, inch worm, or looper. It kills many 
fruit and shade trees by eating their spring leaves. 

Green, gray, brown, or black, and not quite an inch 
long, it is the larva of a brownish-gray moth. The 
male moth is an inch across the wings. The female is 
■"■ingless. She must crawl up tree trunks to lay her 
eggs near leaf buds. The lairae hatch in April or 
May, eat leaves 30 or 40 days, then spin threads of 
silk to let themselves down to the ground. In the soil 
they turn into brown pupae, from which one specie 
emerges as a moth in the fall, another species in the 
spring. Otherwise the two species are very' much alike 
m appearance and habits. 

Many birds eat cankerworms. Indeed, it was to 
ght them that the United States first imported 
Hnglish sparrows from England in 1850. Many trees are 
ed by spraying the leaves early in spring or by' plac- 
mg sticky^ bands around the trunks early in October. 
JjANN.\. The canna plant, a native of warm lands 
hroughout the world, was once noted only for its 
large leaves and for its reed-like stem that sometimes 
grew as high_ as 14 feet. Its smaU red flowers be- 
*^Sged in a day, and it was planted solely for 

The French gardeners turned to seed selection 
nn cross-breeding. In 1863 they produced a bril- 
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CANOES 

and neighs around CO pounds Aluminum 
^ canoes are considerably lighter 

Its light construction makes a canoe ideal 
for shallow or turbulent streams It will float 
in only a few inches of water and can easily 
be earned over unnavigable stretches or from 
one baly of water to another This method of 
transfer is called a portage 
On Liiger inland naters and along sheltered 
seacoasts sailing canoes are commonly u=ed 
sometimes with leeboards which serve 
keel Since a canoe is so light and has 
keel It may easily be overturned so every 
canoeist should be a good s vimmer For 
inexperienced canoeists the sponson type 
boat canoe with air chambers along the 
gunwales from stem to stem is best 
One should step mto a canoe from the side 
and place one foot as close as possible to the 
center at its widest part The other foot 
should follow quickly and the body should be 
almost immediately brought to a croud mg 
liant variety of canna which flaunted large scarlet postion with hands on each side or gunwale of the 
and gold blooms above great leaves of green and enft The canoeist then has his balance and may 

bronre Italian specialists later cultivated dwarf va move to any part with ease Since a canoe is propelled 

rieties about four feet high which became popubr m by a paddle usually about five feet long certain 

the United States The flowers of some cultivated pos lions and ariangemcnts of loads are important 

cannas measure srt inches across la color they may be An expert usually kneels close to the first 
red yellow pink lemon salmon or rose SomeWos* orc^piecc in the stem and if _wavea run h gh he 



soms are shaped like orch ds 
The same canna means reed in Latin The wild 
plant was called Indian shot by American boys b^ 
cause its hard seeds served them as buckshot 
Cannaa may be propagated either from seed or by 
dividing the rootstock and planting m pots The plants 
are injured by frost and should not be set out too early 
R ch warm soil with plenty of mouture w desirable 
Pick the flowers as soon as they wilt to prevent the 
formatwn of seeds and the flowers will keep coining 
all summer After the stalks have been cut m the m 
the roots may be stored and handled like potatoes The 
canna belongs to the family canna ceae Saentific 
name of the canna canna generahs 
Canning FoodstuSs may be preserved for 
years if they are properly heated and then hermeticaUy 
sealed m tin lined metal cans glass jars or other con 

taners The word canning came from the use of cans 
as food conta ners (For information on canmog ^ 
other preserving processes see Food Preservation ) 
Cannon Originally cannon meant a tube or smooth 
cylindrical bore then the term was applied to heavy 
guns earned on and fired from mounts or carr ages 
The introduction of nfimg made smooth bore camwii 
obsolete (See Artillery Firearms Machine Gun) 
Canoes AND CANOEING Thecanvas-covei^wM 
wood canoes of today st 11 closely resemble the awift- 
movmg craft that ^orth Amercan 
pnne pally by stretching bark or skins over J ght out 
strong cedar frames Like their forerunners they ate 
keelless and po nted at each end The most 
type 13 about 18 feet long 30 to 34 inches wid 


paddles from aImo‘t the center Luggsge and addi 
tional occupants should be so adjusted that what* 
ever position the paddler may desire to take the 


AN EXACTING ART KNOWN BY INDIANS 
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CANTERBURY 


out, and the peace and quiet of the cloister hold esrey 
In this “church city” are the palace of the archbahop 
and the houses of the other clergy ^ho serve in the 
cathedral— the dean and the canons Here, too, is 
the old monastic cloister begun m the 11th century 
The chapter-house or sermon hou'MsasitisnowcaUed, 
and the libraryhave been restored and are nowm use 
All about these gray stone bmldinga is velvety lawn 
green as only English turf is green, and in the midst 
towers the giant cathedral— rugged time-vom, 
weather beaten, yet gloriously beautiful still lilank 
ing the western front are two fine towers, but the eye 
is carried irresistibly to the center of the structure 
where high above all rises the cathedral a most striking 
feature — the Angel Tower or ‘ Bell Harry ' with its 
beautiful proportions and delicate carvings its lancet 
windows and soaring pinnacles 


countless worshipers ascended to it on their knees 

Chaucer in his ‘Canterbury Tales’ pictures such a 
band of pilgrims as might ha\e been seen in his day, 
bent on pleasure as well as religious duty, leisurely 
enjoying their journey and tellmg stones along the 
roBd(seeChaucer,Geofrrey) WecanstiUvisittheoJd 
inn, known aa Chaucer’s Itm, where such a company 
may have been housed, and can also see the old city 
gate, part of a wall that surrounded the town m 
those medieval days, through which they may have 

New life however, has entered the old city Along 
the hurrymg River Stour are nulls, tanneries, and 
brewenes, and a thiivmg trade is carried on lo gram 
and hops But the new has not driven out the old. 
The medieval houses with their overhanging gables, 
the 15th-century Guildhall and St Martm s Church, 


CANTERBURY CATHEDRAL. GLORIOUS MONUMENT OF FAITH 



Entenng the cathedral we visit the Chapel of the 
Martyrdom and see the spot where ThomM Beckrt 
Was slam m the 12th century (s«e Becket, Thomas) 
Tor three centimes after, Becket was looked upon ea 
a martyr and a saint, and a constant stream cS 
pilgrims flowed to Canterbury to visit his glume 
Tha enormously nch shrine is no /onger tbe/e, 
but deep grooves m the stone steps show where 


dating fmm Roman days and said to be the oldest 
chinch m England all point to bygone days Popula- 
tion (19ol census preliminary), 27,778 
There was a towm on the site when Julius Caesar in- 
vaded Bntann in 55 b c The Romans named it Duro- 
Kmum Later it was the center of the early English 
kingdom of Kent It was called Cantworaburk (Kent- 
isbmea's town) In time, this became ‘ Canterbury ” 


CANTON 
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VILLAGES CROWD 


CANTON’S WATERWAYS 





oos foreign sottlemeiit'’Sma'the Commum^s"tame7o’pow“m°Chmii’' Th*' f 
honseboau, caUei rom/nn. Thonaands of poor Cantorele" rend\“:ir hv\'s\^n‘aS?h fio"t?r£‘'hiuTea’: 


Canton, Chd>\ Canton is the largest citj’ in 
southern Cluna It is the capital of the pro\mce of 
Kwangtung, and the name Canton is a careless Eng- 
l^h way of sajnng Knangtung. The Cantonese call 
their city Knangchow. 

The ci^ stands at the head of a wide, fertile delta. 
This delta nas formed by many mouths of the great 
nver of southern China, the Si Kiang. Canton hes 
on the mam channel, called the Canton, or Pearl 
Riier. Its harbor is too shaUow for large ocean- 
gomg vessels; but the river connects it with the 
^eat island port of Hong Kong, SO miles to the south. 
Railways link with Kowloon, on the mainland 
opiWMte Hong Kong, and with central China The 
Si^ng senes as a highway across southern Cluna. 

^ Delta is one of the most crowded areas 

m the wor d, inth more than 3,000 persons for e\eiw' 
sqimre mile The climate is tropical, and deposi?s 
of mer mud ha\e produced rich soil. It jields two 
crops of nee a jxar as weU as fruits and . eSSbks 

StLtf famfheThv; 

touseboats-caUed sampans-oa the 
streams. Poverty has caused milhons of 

S oaci. Ideas strange to consenathe China. 


Cantonese who had 
lived in America 
helped to reorgan- 
ize the go^em^lenf. 
The city walls were 
tom down to make 
waj' for wide boule- 
1 ards. Tall build- 
ings rose on the wa- 
ter front, and bus-es 
and trollejs con- 
nected the city with 
suburbs. The older 
sections, howeier, 
still have streets 
about eight feet 
wide, hned with low 
hovels and two- 
story shops, but gay 
wnth bright-painted 
signs. In these nar- 
row streets people 
get about on foot or 
nde in sedan chairs 
carried by coohes 
Coohes also trans- 
port goods in wheel- 
barrows or carry 
bundles on bamboo 
poles slung aero-'! 
their shoulders. 


ineir tiiouiucis. 

Arabs and Persians traded in Canton in the 4th 
century. In the ICth century’ the Portuguese came 
and later the Dutch. In 1757 the Chinese made Can- 
ton the sole port for foreign trade. Chpper ships from 
New York, Boston, and old Salem sailed to Canton 
by way of Cape Horn and brought back silk, ivory 
and jade carvings, mother-of-pearl work, fans, bras^ 
ware, porcelain, and embroideries. Following the 
Opium War (1539-42) between Great Britain and 
China, Canton was made a treaty’ port open to for- 
eigners This war gave Britam possession of Hong 
Kong. ith the rise of this great ocean port. Canton 
became the distributing point for southern Cihina. 

_ In the 1920’s Canton was the center of the revolu- 
tionary mov ement led by’ Sun Y^at-sen. The JapanciS 
occupied the city 1935-45. For sL\ months in 1949 it 
■was the capital of Cbang Kai-shek’s Nationalist gov- 
ernment. On October 15 the Communists took the 
city without opposition, and the Nationahst govern- 
ment fled to Formosa. The Communist government 
wized basic industries and took over control of both 
foreign and domestic trade. IMost of the foreign mer- 
chants and industrialists left the city’. Tho=e who 
remained were sev’erely handicapped by government 
^scmmnation. Population (1947 est.), 1,413,460. 

Dhio. a fertile farming plain and near-by 
coal_ names, limestone quarries, and deposits of c^ 
ramie clays hav e helped build Canton into a trade and 
^ of center of eastern Ohio. After the lake port 
o Clev eland, 55 miles northw est, made Lake Superior 
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CAPE BRETON ISLAND 
jron ore svailaWe to Ohio mills Canton developeJ power of kings for there is none worthy of the name 
many industries based upon etecl Today the city b but Him whom heaven earth and sea obey ” 
leading manufactures are steel aUo>-a roller beani^ CanyoS In the western paH of the United States 

safes and bank vaults structural steel vacuum clean many nven have cut deep channels with steep sides 

ers Cement soap and water softeners and gvolme Such a gorge is mlfed a canyon from the Spanish 
and Diesel engines word eanin mcamng tube Canyons usually occur 

Canton was founded m 1805 and became the *eat in the upper courses of nvers where the current is 
of Stark County four years later Its fimi industry swift and m dry regions where there is not enough 
was a gristmill, soon after a plow factory wusstarted lamfall to widen the channel into a broad valley 
'Hie hrst tail line reached the town m the 18508 and with sloping sides Some of the most notable examples 
m 1854 Canton was chartered as a city arc the canyons of the Rio Grande Yellowstone and 

11 iffiatn tfcFunley the 2oth president of the Lnited Colorado nvers (Vee o/so Grand Canyon I 
‘States L\ed m Canton and eon lucted hi-> 18% earn bRLTON ISLAND Casvnv A French ex 

paiRil for election from the city T1 e McKinley tomb plorer of the 17th century desenhed Cape Breton 
and an art niu«eum that houses many McKinley me~ Island as a very beautiful land on the coast of 
mentos ore listoneal attraiti ins Canton has a voea Acada The traveler still dehghts m ita wvlj raoun 
lional 1 igh school an I the ilbam McKinley School loina with breath taking views across the sea its for 
of Law Tile Stark County Fair la held m Vpumber eaU and lakes and Us valleys He also fm la de- 
Canton s fIuw hut sound growth lu« mide it Ohm* scendantaof Scottish and French settler# keepmg the 
eighth brgeot city It is governed bv a mayor and language and customs of their aneestors 
council lopuUtion (19 d 0 census) 116 912 The i«Liad la a part of the province of Nova Scotjo, 

Canute (frd-n«f) (99o’ I03o) King Canute cilled but it is separated from the mam body by the narrow 
the Great wa-s the first Dinish kmg of Cni.lan I Strait of Caoso on the south Across Cabot Strait 
For a century before hit reign the Danes or North to the north h Newfoundland The Atbntc Ocean 
men hadbcenraidingtheeountry (K» Northmen) In lies on the east and the Gulf of fet Lawrence on the 
lOlSCanuteeailedtoEnglandwithhiafather Sweyn west Its land area is 3 120 square miles Thegreat- 
iung of Denmark and shared m his vnetonous cam e*t length is 110 miles the greatest width 87 miles 
paigns Sweyn died in 1014 and Cinute continued The ancient granite bills of Cape Breton are a part 
the struggle Edmund Ironside the Saxon king put of the Appalachian Mountain system They are from 
up such strong resistance that Canute agreed in 1016 1 000 to 1 500 feet high T1 c wildest most rugged area 
to divide the kingdom with him Edmund died a few at the north end of the i^Und is preserved m the Cape 
weeks after this treaty was made and the young Breton Highlanit National Fark (390 square miles) 
Danish conqueror became king of all England The 185-injle Cabot Trail most spectacubr highway 

rsoM cABor tbail^ 

emies The rest of hia long f 
reign I0Ifl-3o was peace- 
ful and orderly The death 
of his elder brother gave 
him the throne of Denmark 
Later he gained tl e crown 
of Norway as well )Vhen 
he died in 103a his empire 
fell apart His sou Harold 
ruled England until 1010 
and another son Hard ra 
nute until 1042 Then the 
Danish line ended with the 
crowTunj’ of a Savon king 
Edward the Confessor 
A well known story tells 
how Canute rebuk^ tus 
flattering courtiers He had 
hi3 throne placed on the 
seashore and when the tide 
came in he ordered the sea 
to fall back When the wa- 
ter reached hiv feet he 
turned to bii courtiers and 
said Let all men know how 
empty and worthless is the 
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in eastern Canada, rims the park. The interior of 
the park is a -svildemess of forest, lake, and high 
plateaus covered with muskeg and reindeer moss. 

Another striking feature is the Bras d’Or (Arm of 
Gold) lakes. This is an almost landlocked arm of the 
Atlantic which e.vtends through the heart of the island. 
IVith nearly a thousand miles of interior coast tine, it 
forms one of the finest yachting courses in the world. 


The deep-sea and in-shore fisheries are an impor- 
tant industry. The lovely Jilargaree Valley is the chief 
farming area. Cape Breton’s coal deposits are the 
largest in eastern Canada. The field near Sydne}' 
extends far out under the Atlantic and is being worked 
more than three miles from shore. Sydney, the largest 
city (population, 1951 census, 31,317), is a keel-manu- 
facturing center. Iron and limestone are shipped into 
its fine harbor from Xem'oundland. 

Cape Breton Island was perhaps the first land 
sighted by John Cabot (1497) on the coast of North 
America. No permanent settlement was made until 
the building of the Fortress of Louisbouig after the 
Treaty of Utrecht (1713). This base of French power 
in the New World was destroyed by the English in 
1760. Its ruins are a national historic park. 

Acadian and other French settlers and United Em- 
pire Loyalists arrived at the end of the ISth century. 
Early in the 19th century there was a large influx of 
Scottish Highlanders. iNIore Gaelic is spoken on the 
island than in Scotland itself. .A.t St. Ann 15 the onl\' 
Gaelic college m America. The annual Gaelic Mod 
and Higliland Gathering is a four-dav festival of 
dancmg, singing, and sports. 

In 1902, a wireless station built at Glace Bav cent 
a mes^ge across the Atlantic to King Edward TO. 
The island is divided into four counties — Cape Bret- 
on, Inverness, Richmond, and Victoria. {See also 
Nova L.coha.) Population (1951 census), 157,696. 
Gave cod. This portion of Massachusetts is an 
^shaped pemnsula reaching out into the Atlantic 
Ocean (For an new, see Jilassachusetts.) It is about 
60 mdes long from Nantucket Sound north to Cape 
Cod Bay and is from one to twentj- miles wide. It is 
low and sandy, with numerous cranberry bogs. At the 

of the harbors are picturesque fishing liUages. Some 
^ them have become art colonies. Proidncetown 
Hxanms, Chathain, and Barnstable are favorite sum’ 
mer r^orts. _ In the rural districts people earn S 

Canal was opened across the neck^f 
tte peninsula for 7.6 miles in 1914 Tt ^ 

(J.d Bay rth Bay," 

the voyage between Boston and New Vnri.- j 

, go'-emment purchased it in 192,S fnr 

11 3 milhon dollars as a liii in the Intnicoastal StS 

Including its'channraSrois The 

miles long. Two highwav k ^'-4 

bridge span the canfl ' 


Cape Cod was discovered ilay 14, 1602, by an Eng- 
lish narigator, Bartholomew Gosnold. Supposedly 
he gave it its name from the quantity of codfish takeii 
off its shores. On Nov. 19, 1620, the Mayflofxer 
sighted its coast and two days later cast anchor in 
what is now the harbor of Proidncetown. 

Gape of good hope. The largest promce of 
the Union of South Africa is Cape of Good Hope, 
or Cape Proi-ince. Discovered b\’ Bartholomew Dim 
in 14SS (sec Diaz), the Cape was first settled in 1652 
by Dutch colonists led by Jan van Riebeeck. After 
the British gained control it remained a Britbh colony 
until 1910. when the Union was formed {see South 
Africa, Union of). 

The Cape Prorince lies in the southern tip of 
Africa between the Atlantic and Indian oceans. It hss 
a regular coast line with many bays. Table Bay and 
False Bay are separated by the Cape peninsula which 
terminates in the Cape of Good Hope. Cape Agulhas, 
on the Indian Ocean, is the southernmost point of 
Africa. Alost of the proidnce lies on the great plateau 
called the high veld. The cliief mountain range is the 
Drakensberg, which e.xtends into Natal. The climate 
is generally dry and temperate. Agriculture and 
mining are the chief industries (for e.xports, fre 
Capetown). Port Elizabeth and East London on the 
southeast coast are manufacturing centers. The great 
port of Capetown is both the pro\Tncial capital and 
the legislative capital of the Union. The prtnince is 
governed by an administrator appointed by the 
Union s governor general. Area, 277,113 squ-are miles; 
^pulation (1951 census, preliminary)) 4,420,657. 
Gapetown, Umok of Socth Afbic.a. Capetown 
is both the capital of Cape of Good Hope Proiince 
and the legislative capital of the Union of South Af- 
rica. One of the most beautifully situated cities in the 
world, it lies along the shore of Table Bay at the foot 
of Table Mountain, about 30 miles north of the Cape 
of Good Hope (for picture, see Africa). 

Entering the city from the sea, one passes from the 
Duncan Dock area, along King’s Way, into Cape- 
town’s main thoroughfare, Adderley Street, -it the 
top of this street are the Union House of Assembly, 
^vemment House, St. George’s Cathedral, and the 
Dutch Reformed Church. Behind the government 
buil^gs the Botanical Gardens rise toward the slopes 
of Table Mountain. Here are the National Art Gal- 
lery and the South African Aluseum of Natural His- 
1 ? ' Grand Parade from City Hall is the 

oldKt building in South -Africa— the Castle— a fort 
built ^ the 17th century-. In suburban Rondebosch 
are the prime minister’s residence (Groote Schuur) 
and the University of Capetown. 

is one of the greatest ports in the South- 

Haaiisphere. The principal exports are diamonds, 
gold, wool, hides, dri«i and carmed fruit, wine and 
brandy, and rock lobster. Chief imports are automo- 
bile parts and machinery. There are many smallmanu- 
industries, including food products, sb(^, 
6 - es and clothing, tobacco, drugs and cosmetics, 
urmture, chemicals, and leather goods. 
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SIGNAL HILL OVERLOOKS CAPETOWN 



The city was founded by the Dutch m 1652 The 
British gained control after the Nap<ile<3iMC »»rs 
Capetown became the legislat\e capital when the 
Union was formed m 1910 In the second 1 11^” 
it was an important base for allied na\al laperatwM 
The oUmate is like that of s iithem C-Jliforma 
Rainfall is heaviest from June to Aug'i«t the winter 
months The populatnn— whte ruropeftos Cape 
Coloreds and Jfegro Afneans s fil2 S22 <J9ol cen 
sua ycelimioftryt t,S<« oUa ^ cth. Ate ca Union of ) 
Cape VERDE (tiurto ISLANDS AnoverseMprovmee 
of Portugal these islands he in the Atlarttc Ocean 
off the west coast of Afnca north of the equator 
They are about 320 miles fiom Cape t erde for which 
they were named There ate ten mam islands and 
several rocky islets The total area is 1 square 
m Ics The islands are of volcanic ongin 
only volcano a tive today is on Fogo The climate is 
hot and very diy Rainfall averages from 6 to 11 
inches a year harming is confined to siool* areas 
The principal products are coffee castor beans to- 
Wc<j otsa^ea, «m«- twihvks 

Other than a few thousand white Europeans ^ 
people of the islands are either Negroes of of mued 
blo^ (muUttoeal Praia the capital is SSo 
Tiago (Sant ago) the largest and most populous 
island Porto Grande on Sio Vicente (St Vincent) 
IS a coaling station on the route from Europe to Souw 
America Most of the people speak Portuguese and 
Portuguese money is used 
The Cape Verde Islands were discovered m Iwby 
on Italian navigator in the service of Pnoce Hei^ 
of Portugal S nee then the islands have be«n 
possession of Portugal except for the bn®* penod 
when Spam ruled the mother country Total pc^ 
lation (1950 census prehminary) 147 328 


CARBOLIC ACID 
Capillary action If you drop the corner of a 
towel in a bathtub of water the water climbs up the 
threads and soon the whole towel is wet If you dip 
one end of a lump of sugar m cocoa in a few seconds 
the whole lump is soaked Blotting paper takes up 
mk and larapwicks raise oil in the same way 

Men first stud ed the act on of th s force m tmy 
tubes httle larger than a hair and so they called it 
tapdUtry aUraetwa or tapxUanty from the Latin 
word capiffus meaning hair They found that when 
one end of a very small tube is put in a glass of 
water the water w U nse in the tube a httle above 
Its level m the glass The finer the tube the greater 
the he ght to which the w ater will rise This behavior 
is caused by the action of surfaee tension as explained 
m the article Liqud Sugar salt starch sponges 
and the fibers of plants all have a multitude of t ny 
tubes and hollows that pull up water or other fluids 
just as the glass tube does 

Cap lUnty is very important in farming Here it 
13 the soil particles that pull the water up just as a 
lampwnck or a towel does the smaller the particles 
of dirt and the closer they aie together the more 
freely the moisture nses Sometimes after a summer 
shower the upper layer of earth it packed in a hard 
crust Then the mosture absorbed by this tghtly 
packed earth la quickly evaporated into the air and 
thus lost to the soil and the plant loots 

In regions where there is a great deal of rainfall m 
the early spriug but very bttle through the hot 
summer months farmers use dry farming methods 
Fust the soil is plowed deep and fine and packed 
down so the moisture can come up readily around the 
roots of the plant On the surface the soil is stirred 
and worked to make a layer of dry pulvensed earth 
called a mufcA This checks the moisture and keeps 
it from evaporatiag into the air 
Carbolic acid The chief use of carbolic ac d is 
m the manufacture of plastics Also called phenol 
carbobc acid is a white crystall ne poisonouv soli I 
Phenol c plastics are made from carbolic acid and 
formaldehyde These plastics are molded into such 
familiar products as telephone handsets and coffee- 
pot handles BokeUte the earlievt phenolic pla<t c 
was first used commercially in 1909 (See also Coal 
Tar Piquets Plastics ) 

Phenol IS used also m antisept c and d sinfecting 
solutioas to dyes perfumes soaps tooth powders 
photographic developers and as a sens t zer of photo- 
gnptuc ^tes With mtnc a id phenol forms picnc 
ac d usrf in explosives (*ee Explosives) 

Natural phenol is obtamed from coal tar but 
nearly 90 per cent of rommercial phenol is made syn 
theticslly from benzene (benzol) which is itself a 
wwl tar product By use of benzene phenol can also 
be extracted from the ammonia liquors of by product 
eofce plants Most synthetic phenol is made by heat- 
ing chlorinated benzene with caustic soda solution 
mider high pressure 

The crude product is a dark colored oil when pun 
fled it forms krge colorless crystals Pure phenol has 
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a very corrosive action on the skin, producing white 
bums which are difficult to heal. A 3 per cent solution 
is used for washing wounds and disinfecting the hands, 
as that strength is sufficient to kill bacteria. Taken 
intemaUj' it is a strong poison. 

Carbon. Diamonds, pencil leads, and soot — three 
verj' different substances — are all nearh- pure carbon. 
Even- Ihing thing on earth contains carbon, and 
such substances as coal and petroleum, wliich were 
formed from living tilings, contain vera* high propor- 
tions of it. Anthracite, or “hard coal,” is more than 
90 per cent pure carbon. 

Carbon is thus one of the most important chemical 
elements. It e.xists in three forms, or allotropes. 
The diamond is a cra'stal of closely packed carbon 


atoms and is the hardest substance known. Graphite, 
the black substance used in lead pencils, has crv'stals 
of a different form; it is e.xtremely soft. Lampblack, 
or chemically pure soot, is the amorphous form of 
carbon; that is, it consists of atoms loosely packed 
in no particular arrangement. 

All three forms of carbon have important industrial 
uses. Xonprecious industrial diamonds are a widelv 
used abrasive and cutting agent. Flaky, slipperj' 
graphite is an excellent dry lubricant. Large quanti- 
ties of graphite are also used in the manufacture of 
lead pencils, cmcibles. and electrodes for dry cells 
and arc lamps. Lampblack (also called carbon black) 
is obtained by burning gas or other combustibles and 
collecting the soot. It is used as a black pigment 
m ink, paint, and other substances, and as a toughen- 
ing agent in rubber manufacture. (See also Diamond- 
Graphite.) 

The element carbon unites readily with many ele- 
ments, forming more than a quarter of a million 
toown compounds. The study of carbon compounds 
is called organic chemistry- because it was long 
thought that such substances could be produced onlv 
by li\-ing plants and animals (see Chemistrx-, subhead 
“Organic Chemistry”). Compounds of carbon and 
hydrogen are known as hydrocarbons. The long series 
of hydrocarbons include the liquid and gaseous fuels 
and such useful products as natural rubber (see Hvdro- 
carbons). Another large group of carbon compounds 
IS known as the carbohydrates. In all carbohvdrates as 
m water (H 2 O), one atom of oxjgen is present for 
evep- two atoms of hydrogen. The carbohvdrates in- 
c ude sugars, starches, and ceUulose. With oxwgen 
alone, carbon forms carbon dioxide (CO.) or carbon 
monoxide (CO) (see Carbon Dioxide). 

Tim cheat’s sj-mbol for carbon is C; its atomic 
numter m 6 and its atomic weight is 12.010. The ele- 
ment IS toown to have several isotopes (see Atoms). 
- earh 99 per cent of natural carbon is carbon 12 the 
common isotope, and about one per cent is carbon 13 
A nMute proportion of natural carbon is carbon 14 
a radioactive isotope formed by the action of cosmic 

air. Carbon 14 is used 
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Carbon dioxide and Monoxide. Every- animal 
that lives is constantly- breathing forth carbon dioxide 
(often called “carbonic acid gas”), and every- fire 
where carbon compounds are burned gives off this 
colorless, tasteless gas. Plants with green foliage, on 
the contraiy-, take up carbon dioxide from the air 
during the day-time, consume the carbon in it, and 
give back the oxygen to the air (see Leaves). 

Carbon dioxide contains one atom of carbon to two 
atoms of oxy-gen, hence its chemical symbol is CO;. 
It forms about of the earth’s atmosphere. Car- 
bon dioxide is heaxder than air, and can be carried 
in a vessel and poured like water. Unlike oxygen, it 
does not support combustion, but will put out a fe. 
Some chemical fire extinguishers, therefore, are con- 
structed so as to give off carbon dioxide. If the pure 
gas is breathed, or air containing considerable quan- 
tities of it, it will cause death through suffocation, 
because tbe lungs do not get the necessary- oxygen. 
Under the name of “choke damp” it is one of the 
perils most dreaded by- the miner. Dissolved in water 
it forms carbonic acid. “Charged” water (soda or 
seltzer water) is made by- charging water with carbon 
dioxide under pressure. 

Under a pressure of 600 pounds to the square inch, 
the gas becomes liquid. If the liquid gas is sprayed 
through a small jet, it eraporates rapidly, and part of 
the liquid solidifies into white snow. This intensely 
cold snow (-110°F.), made from carbon dioxide 
obtained from burning coke or as a by--product, 
notably- of fermentation, is pressed into ciffies, called 
“I^D'-Ice,” or “carbice,” and used for refrigerating. 

Carbon monoxide is an even more dangerous gas. 
It differs from carbon dioxide in containing only- one 
atom of oxy-gen to one of carbon: its chemical symbol 
therefore is CO. It is highly- poisonous, and cause 
death when a person remains too long in a closed 
bathroom with a gas heater in operation, or in a 
closed garage with an automobile engine r unnin g. It 
IS present in illuminating gas and it makes the gas 
dangerous to breathe even in small quantities. Carbon 
inonoxide escaping from coal stoves or furnaces some- 
times kills whole families. 

G-ARDINAL. Against green trees or white snow, the 
scarlet cardinal makes a brilliant flash of color. The 
loud clear whistle, \chal cheer, what cheer or the rolling 
carol ending in wheat, wheat, wheat, are sung in sum- 
mer and even on suimy- -winter days. The female 
cai^l gin^, ui^e most female birds. 

The cardinal is about 8^ inches long, a little 
^ robin. It has a high crest, and ttuck 
iw bill. The throat and area around the base of the 
are black. The female and young hax-e gray-brown 
irings, tail, and crest. 

ine cardinals build their nest in a low bush. It 
IS ^de of t-wigs, roots, and strips of bark and lined 
ixi ^nss. The two to four eggs are bluish-white 
spotted with brown. They hatch in 12 days. The male 
^res for the young after they- leax-e the nest, while 
. ® Gmale busies herself -with the next family-. He 
IS a ussy and devoted father, hopping about in the 
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greatest exc tcment until the little b rds are able Italy s total was 27 From the official emblem of a 


a great 


to fly Cardinals eat need seeds bernes and 
var Gty of insects and larvae 
They do not migrate but spend the mnter m 
ikei^ sestuig eredf Once cons dered soutiiem birds 
they are sJonly extending ther range northnard 
The> are now found from South Dakota to the Gulf 
coast east ol the Great Pla ns The ^ruona and 
gray tailed cardinals lie m the Southwest The 
cardinal Is tl e state b rd of 111 no s Induna Ken 
tuckj North Carol na Oh o 
■\ rgnia ard llest V a 
It« sc ent he name la Wjeh 
mondena cardinalis (For 
p cturea in color see B r<la 

Egg) 

Cardin M-S College or 
Tie importance in the Ro» 
man Catbol c church of these 
adiTscrs of the pope a 
shown by their very name 
C&rdinah wh ch means 
superior or eTcellent 
(from the Latin eanio a 
hinge ) The pope usually 
seetes (heir advice on all im 
poKant quest ons of church 
government Since the year 
1059 they have formed a 
body knorra as the College 
of Cardinals At the death 
of a pope it has the impor 
tant duty of choosng the 
new head of the church From 



cardinal a scarlet hat with 16 tassels on each 6 
eon Cs the name cardinal for a certain shade of red 
A epeces of lobelia {Lobelia cardinahi} js called 
the cardinal flower because of its showy scarlet bJos- 
sotna (for lUustrat on m color see Rowers) 

The Romans gave the name cnrdinal virtue to jus- 
tce piudence temperance and fort tude because 
an other virtues h nge (eardo) on tliose four Car 
dinol numbers 12 3 and so wi tell bow many 
On them hinge ordinal 
n rribers — first second third 
and 80 on — telling order ' 
(*ee Jiumber System) 
Cards Plating Cards for 
play Dg games of chance 
are of (he most remote an 
(iquity and are used in al 
most every countiy The 
games played are as various 
as the Eire of the packs and 
the designs on the paste- 
boards 

Playing cards were intro- 
duced into Europe about the 
middle of the 14th century 
Probably they were brought 
Iron) Asia either by return 
mg crusaders or through com 
merce with the Saracens and 
Sfoois of Dortben Afnca 
An early Italian chronicler 
lends support to the latter 
view for m an old document 


sides at a lotmal meeting ' 
of the cardiaiL* called a «irt e«n dueed into Viterbo (in central 

consistory The general affa ts of the diurcb are Italy) coming from the land of the Saracens 
discussed and important announoements of polices where it is called noib 

mav be made A greater part of the church administra* At first cards were painted by hand and were very 

t on also IS conducted by commissions of eaidinals eapen* ve The a counts of the Fmich king Charles 
called congregations (see Papacy) Though the car- VI for the year 1332 show the payment to a painter 

dnah rank neat to the pope in itnporUnce in govern- of aeumeciiH to $v00 for three packs of cards in 
ngthechorch thisofficcgivesthemnopfacemtheee- gofd and vanous colors ornamented mth different 
clesiast cal h erarchy ol pnest bishop etc des gna Between 1420 and 1430 even ^fore the in 

Ongmally the cardinals consisted of the chief vent on of print ng from movable type thenewartof 
pnesls of the churches m Rome togethet -mtti ft v«^ Mack pn^ng (engravingl v as toed to make p(ay^ 


ta n number of deacons and the b shops of the seven 
ne ghbonng d oceses Even today they are dis- 
bnguisbed as cardiDsl bishops, cardinal priests 
and cardinal deacons according to tb® offices which 
are flss gned to them in the churches about P wne 
Card nals are appointed by the pope They bold 
off ce for life The maoimum number of 70 card nab 
fixed by Pope Sixtus t in 1586 has rarely been reachrf 
In 1046 however Pope Pius XIX created 32 new 


mg caids This process reduced the pr ce and spread 
the use of cards The c ty of Ulm in Germany became 
one of the chief centers of the manufacture 
It would be a d zzy chase to follow in deta I the 
evqtuton of the petured royalties on the cards and 
the r shining tra ns One theory holds that on the 
eatly Italian cards the four su ts representeil the 
four classes of soc ety—nobles peasants clergy and 
etixens The early German cards however mark 


dinats fillme the College for the first tanc ««» fte su ts respectively with hearts bells leaves and 
the 18th century To stress the umversabty of the acorns Our familur hearts cluU spades and 
church he chose them Irom 10 nations In 10a3 he Aftmonds come to us from the French 
»^in filled the College by vest ng 24 including one The face or court car^ of the early parks 
from the United Stato* bringing its totaHo 4 were the fang knight and valet ( jack or Tmavc 



CARDS 


122 


at times known as the court fool). The Italians sub- 
stituted a queen for the knight, and this is now the 
usual custom. Today 52 cards usually make up the 
pack in America, with e.xtra cards called “jokers” being 
added for use in certain games. 

Caribbean sea. One of the great crossroads of 
the norld for ocean shipping is the Caribbean Sea. 
Ships of many nations cross it as they approach or 
leave the Atlantic end of the Panama Canal. Other 
vessels traverse its deep blue waters cariying cargoes 
between the Caribbean ports of South and Central 
America or from these to the United States. 

The sea, 756,000 square miles in area, is a great 
arm of the Atlantic Ocean between the long, sweepmg 
crescent of the West Indies and the coasts of Central 
and South America. Its length from Yucatdn to 
Trinidad is about 1,900 miles; its width from the 
Panama Canal to Cape Alaisi, Cuba, about 800 miles. 
The Caribbean and its bordering lands lie wholly 
within the tropics. Its bed is a vast undersea moun- 
tain system whose easternmost range breaks the sur- 
face to form the West Indies chain of islands. 


The chmate of the Caribbean lands is generaU 3 ' 
hot and wet. Over much of the region the average 
temperature is about SO" F. and it varies little from 
month to month. East and northeast trade winds blow 
almost uniformly throughout the year (see Winds). 
These bring heai-j’ rains to the windward mountain 
slopes but leave some areas on the leeward sides rela- 
tively drj'. Despite the heai-y rainfall, sunsliine is 
abundant. Much of the ram falls in brief, torrential 
showers. Violent cyclomc storms called hurricanes 
develop over the Caribbean and do great damage as 
they swmg northward {see Storms). They are fre- 
quent from August through October and make ship- 
ping hazardous during those months. 

The Caribbean lands were colonized early by the 
Spanish, Enghsh, French, Dutch, and Danish. At- 
tempts to enslave the w arhke native Caribs failed, and 
so Afnran slaves were brought in to work the colonial 
plantations. Today Negroes outnumber whites by as 
much as 20 to 1 on some islands. 

In the 17th and 18th centuries pirates infested the 
Caribbean. The Spanish Alain (north coast of South 
imenta) w’as a favorite haunt for prejdng on the 
richly loaded ships of the king of Spaim The word 
buccaneer refere particularly to these Caribbean 
pirates of colomal days. {See also Pirates ) 

In modem times the United States has played a 
Aftar fortunes of the Caribbean lands. 

f^oTthp ir Doctrine in 

1823, the United States took on the responsibility of 

keeping order m the region and of helping its peoples 
to mpiove their condition (see Monroe Doctrine) 
It hberated Cuba from Spain; inteiw-ened to brini 
Dominican Republic, Nicaragua^ 
and Honduras; acquired Puerto Rico and the Vi^ii 
Islands; and built the Panama Canal. 

Today the Caribbean is idtal to the nation’s two- 
ocean defense because it controls the Panama Can^ 
approaches. There are bases for land, 


forces at San Juan and Culebra, Puerto Rico; Guan- 
tanamo, Cuba; Coco Solo, Canal Zone; and other 
points. In 1940 bases W’ere leased from Great Britain 
on several Caribbean islands. {See also Central 
America; West Indies.) 

Caribou. The wild reindeer of North America, or 
caribou, lacks the sj-mmetrj' and grace of a trae deer. 
The body is heai^ and the legs thick and sturdy ivith 
broad hoofs. Both males and females have large 
irregularlj' branching antlers, but these are smaller 
and more slender in the females. 

Caribou feed on grasses and lichens and also browse 
on twigs and brush. There are two species. The 
woodland caribou once lived in swampj'^ forests from 
Alaska and Canada to northern Maine and Alinnesota 
and in the Rocky Mountain region of Idaho and Wj'o- 
ming. Hunters forced them north. The last band south 
of Canada disappeared about 1925 from Isle Ro 3 'ale, in 
Lake Superior. The Barren Ground caribou resembles 
its w oodland relative but is smaller and paler in color. 
It roams the desolate Arctic barrens and tundras 
be 3 'ond the limit of trees. Earty explorers in Alaska 
found herds numbering hundreds of thousands. 

When alarmed, caribou break into a clumsy gallop 
which changes to a stead 3 ’’ shambling trot that carries 
them rapidl 3 ' across country'. Their large spreadmg 
hoofs, with sharp cup-shaped edges, give them a firm 
footing on the soft hummock 3 ’ surface of their summer 
haunts and on the ice and snow in winter. 

The scientific name of the woodland caribou is 
Rangifer caribou; of the Barren Ground caribou, 
^ngifer arcticus. {See also Deer; Reindeer.) 
Ga^YLE, Thomas (1795-1881). This author’s mas- 
terpiece, ‘Sartor Resartus’, is one of the strangest 
books ever written. It purports to be part book re- 
view and part biograph 3 '. Carlyle said that he 
patched together his book from another book, ‘The 
Histor 3 ’^ of Clothes, Their Origin and Influence’, and 
from the life of its author, Herr Diogenes Teufels- 
drockh. The Latin title means “the tailor patched” 
and refers to this literary' patching. 

Both the German professor and his book e.xisted 
onl 3 ’ in Carl3de’s imagination. But in the professor’s 
name he poured out his own soul. Teufelsdrockh’s 
spiritual struggles, loves, and hates were Carb'le’s 
book is w'ritten in a rhapsodic, broken style 
that has since been called “Carl 3 deEe.” 

Thomas Carl 3 'le, the eldest son of a Scottish peasant 
ami] 3 ' , was bom in the lowland village of Ecclefeohan 
in 1795. He was first educated at home, then at the 
■grammar school of Annan nearby. At the age of 14 he 
"’f”* Edinburgh University; but he left in 1814 
without a degree. He wms too independent in spirit 
to get inuch from a university of that day. 

• ® tieid 12 3 'ears he eked out a Ihdng b 3 ' writ- 

in^nd teaching. He became tremendous^ interested 
m ^eman romantic literature, particularly the works 
o cmller and Goethe. Much of his writing at this 
with this literature. 

\\Tien he was still in his 20’s he began to suffer 
rom a stomach ailment, and for the rest of his long 
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life he was almost constantly in pam He was by na- 
ture irritable and stubborn The tortures of this 
disease made him even more ill tempered 
In 1821 he was mtroduccd to Jane Welsh, a young 
Scottish lady. She and Carlyle fell in love and aftw 
five years were mar- 
ried They were both 
somewhat hotheaded 
and their marriage 
was stormy But 
they remained deeply 
m love all their lives 
In 1834 the Carlyles 
moved to London, tsk 
mg the house m ^el- 
sea where they lived 
until their deaths 
The following year 
' Sartor Ilesartus* was 
published in Boston, 
Mass Itslph Itsldo 
Emerson oo« of 
lyle’s earliest dis- 
ciples, had the book published in America because no 
Bnti^ book publisher would accept it 
Through hia fnend John Stuart Mill, the English 
philosopher, Carlyle became interested m the Trench 
Revolution and set to work on a monumental history 
Uter firs months of difficult work he completed tte 
filet volume and left it with Mill for criticism 
While m Mill’s possession, the manuscript was acci- 
dentally burned by a servant gul lighting a fire 
Mill was appiUled when be discovered the loas and 
rushed to Carlyle’s bouse nesrly frantic with gnef 
Carlyle did not utter a word of reproach but tned 
only to console his fnend After MiU had left, he 
said to Mrs Carlyle, “Mill, poor fellow, is temWy 
cut up We must endeavor to b ie from him how veiy 
Benous this business is for us ” 

The three volumes of ‘The French Revolution’ were 
finally published in 1837 The book was iminediately 
successful The days of struggle were over, and 
Carlyle took his place as a leading English writer 
His other Itooka followed one another at mtervals of 
two to five years 

Carlyle was profoundly shaken by the sudden death 
of his wife m 1866 After this time he wrote very 
little Hia physical strength gradually failed duimg 
those years and he died peacefully at the age of 85 
Carlyle had a few “messages’’ which he repeated 
agam and agam He affirmed that work of a£f knufe 
la dignified and sacred He thought that men must re- 
nounce personal happiness to obtain peace of miiKi He 
believed that the world must be governed by “ heroes’’ 
—strong, just men; consequently he felt that the 
people should put their faith m such men and not in 

democracy In his own day Carlyle everted a stnmg 

mfluence on other writers, but today few people read 
Carlyle for what he had to say They read his books 
for their majestic style and revealmg flashes of 
Carlyle’s highly individual personality. 
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CaHylti's chwf works are L fa of Schiller (I82V24). 
'Sartor Snartus' (1833-34) ‘French Revolution’ (1837) 
'HaroesaixlHero-Worshp'(I841), PBstandPresent’(1843) 
'late sixl letters of Oliver Cromwell (1845) 'Latter Day 
FsttpUeto (1850) ‘Frederick the Great’ (1858-65). 
GmiNATION. “The name “carnation’’ means “flesh- 
colored ’’ for that was the hue of the ongmal flower. 
Ongmally this spicy flower grew wild m the Medi- 
terraneaQ region It has been cultivated there for 
more than 2 000 years and is still the favorite flower 
of the Mediterranean countries It is also called 
clove pink because of its odor, but some botanists 
use this name only for single vaneties 
Early la the 16th century, growers developed deep 
red and white vaneties Hundreds of others soon fol- 
lowed, and the carnation became one of the most poi> 
ular flowers of Shakespeare’s day He speaks of “our 
carnations and streak'd gilhflowers’’ (another name 
for the camatum) as the “fairest flowers o’ the sea- 
son ’’ Many 16th century painters liked to include 
carnations in their portraits and mtenors 
The earliest hybrids developed, the wme-red and 
white, are still the most popular varieties along with 
the ongmal pink We now have many hundreds of 
varieties. The colors run from deep red through white, 
and there are dso yellow shades Some vaneties are 
striped Blooms range in sue from tmy buttons to 
great heads 4H mches across The petals are both 
fringed and plain Single carnations have five pet^, 
but doubles have a great many, closely packed 

Most important hot- 
house vanettes of car* 
nations belong to the 
perpetual-flowering 
(“tree”) strain They 
are tall, stiff stemmed 
plants with large 
blooms French grow- 
ers started developmg 
them in the 1840’8 To- 
day most of the carna- 
tions in florists’ shops 
are Amencan hybnds 
The flower-garden 
carnation is avery 
satisfactory pereaniaL 
The game range of col- 
ors IS available, m both 
dwarf and large varie- 
ties Many bloom the 
same year from seed 
sotFB esely za the 
spnng They require 
no unusual care, but 
benefit from a nch, light soil and plenty of moisture 
In resions of severe winters plants should be pro- 
tected with a light mulch after the ground freezes (see 
Gardois) But they often survive without protection 

Soenbfie oune of carnation J>ianikus earyoph^Uiit It 
comjraaes one speciea of the pink genus The solitary ter- 
wt„T.mS Bowers are perfumed snd variously colored They grow 
on B DBirs or leas erect branching stem from 2 to 3H feet 
huh with dusty, opposite grasalike lesves. (See Pink.) 
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Carnegie (kdr-nt'^i), Axdreiv (1S35-1919). The 
historj' of this industrialist and philantliropist is one 
of the great American success stories. At 12, he 
was an immigrant boy earning S1.20 a week. Fifty 
years later he was giving awaj"^ a third of a billion 

dollars of his own 
money. Aleanwhile he 
had built up one of 
the world’s greatest 
steel companies. 

•Andrew Carnegie 
was bom at Dunferm- 
line near Edinburgh, 
Scotland. In 1S4S the 
familj' came to -Amer- 
ica. settling at Alle- 
gany, Pa. (now part of 
Pittsburgh). .Andrew 
worked first a® a bobbin 
boy in a cotton mill. 
Later he became secre- 
tarj" to the superinten- 
dent of the Pennsyl- 
vania Railroad’s Pitts- 
bm-gh dinsion. By the outbreak of the Cinl War he 
himself was superintendent. He had also become a fi- 
nancier. Sairing his earnings, he bought an eighth in- 
terest in a sleeping-car company. The stock increased 
greatly in value when the railroads adopted sleeping 
cars, and young Carnegie made a ^eat deal of money. 

During the war he gave up his position to take 
charge of the eastern militarj' railroads and telegraph 
lines for the government. .After the war he fore- 
saw that iron bridges would soon 
replace wooden structures. So he 
founded the Keystone Bridge Works, 
wliich built the first iron bridge 
across the Ohio River. Tliis busi- 
ness led him to found the iron and 
steel worfe which brought him the 
bulk of his huge fortune. 

By 1899, Carnegie had consolidated 
many of the steel works around Pitts- 
burgh into the great Carnegie Steel 
Company. Two years later, at the 
height of his phenoraen.al business 
career, he transferred his 500-million- 
dollar steel interests to the new 
United States Steel Corporation. He 
then retired from business to devote 
his time and money to public sendee 
Carnegie believed that it was the 
solemn duty of a rich man to redis- 
tribute his wealth in the public in- 
terest. He also felt that indiscrim- 
mate_gi^•mg was bad. “No person,” 
he said, “and no community can be 
permanently helped except by their 
own cooperation.” 

To insure that his money would be 
distributed wisely, he established the 


Carnegie Corporation of Xew York, ndth an endow- 
ment of .$125,000,000. The income from this fund now 
goes to many causes. His biggest gift for any single 
purpose was the fund for establishing the Carnegie 
public libraries. Almost as famous are the Hero Funds 
he set up in many countries. The largest is for the 
United States and Canada (including Newfoundland). 
Most of his fortune went to educational and scientific 
institutions. Man}" of these he founded himself. 

Carnegie was devoted to his mother and supported 
her in luxurious fashion. He did not marrj" until after 
her death when he was in his 50’s. He and his wife 
bought a huge estate in Scotland and built a great 
house they called Skibo Castle. In Ids later years 
he was half-huraorously known as the “Laird of 
Skibo.” Carnegie died at “Shadowbrook,” his sum- 
mer home in Lenox, Mass., at the age of $.3. 

Following is the Carnegie Conioration’s official 
summarj" of his public gifts and bequests: 


Free Public Librarj* Buildings $ 43,06S,S3S 

Church organ*' , 4,492,669 

College'^, unixersities, and schools 15,043,477 

Carnegie Corporation of Xen York 135,336 867 

Camegic In‘-titution of W'ashington 22,000,000 

Carnegie Institute (of Pittsburghl 11,729,471 

Carnegie In'^titute of Technologj* . . , 7,274,371 

Carnegie Foundation for the Ad%aiicement of 

Teaching . 15,000,000 

Carnegie Hero Funds . . . 10,540,000 

Carnegie Endo^Nment for International Peace.. 10,(X)0,000 

Church Peace Union 2,000,000 

Palace of Peace at the Hague 1,500,000 

Pan American Union Building S50,000 

Other gifts and beque''ta 54.463,767 


Total $333,299,460 


Carnival. TOien the carnival 
comes to town, a weed-groOT va- 
cant lot blossoms overnight into an 
amusement park and magic won- 
derland. The traveling company un- 
loads its equipment from railway 
cars or trucks, and soon a town of 
show tents and wooden booths 
arises. Workmen set up strong steel 
frames for the merrj'-go-round, the 
Ferris wheel, and rides that whirl 
and toss giddy, shrieking riders. 

The carnival’s medley of strange 
sights, sounds, and scents spells 
glamor and excitement for the chil- 
dren. Thej" are fascinated by the 
brilliant lights and the bright colors 
of side-show costumes and cheap 
heel-of-chance prizes. The blare of 
the calliope and the loud voices of 
barkers, the smell of hotdogs, the 
cotton candy, and the surging 
crow d pressing past the amusements 
on the midway add to the excitement. 
Growth of the Modem Carnival 
The modem carnival follows cen- 
turies of development. Strolling 
players entertained street crowds in 
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trustees of the Came 




A TENT SHOW 


anc ent Egypt Greece and Ro ne ^"hen the rel g ous 
fe tivaU q( the M d lie Ages brougl t throngs of peo- 
pie to European c ty squares and plaias shoos came 
too Street vendors and s ectmeat sellers m ogled 
mth the folk while jugglers downs acrobat* s ng 
era and dancers amused them 
The word camval ongmilly was the name g'ven 
the season of merrymaking held on the three days be- 
fo e Lent m Roman Cathol c 
ctes(ee« Easter) Amongthe 
mostfamousa ethelsevOr 
leans Mard Gras and earn 
\ala m R 0 de Janeiro and in 
B nche (Belgium) Each has 
a proces inn of gaj floats 
and cost i ne I marchers 
Traveling carnivals are 
popular in the Oec dent and 
Onent alike They we e es- 
pecially beloved in Am« can 
small towns before mot on 
p ctures automob les and 
parks gave people acce s to 
organ zed enterta nment 
Carmvals contmue to de- 
1 ght American crowds today 
even in c t es with many 
nval attract ons. 

The Carnlee 
and Their Buelnets 
Carnival barkers opera- 
tors and performers «eera 

re kless toiaant c folk to 
staring small town young * «»'i 



stars They speak a strange sbng m wh ch small out- 
fits are g Uies or 4D-imler8 lemonade stands are 
juice joints and balloon venders are hag men 
But many canuea are shrewd busmess men and wo- 
men They survey the financial condition of a com 
muo ty before renting the lot or posting the colorful 
show h Ua Tt«y may obtain the sponsorship of local 
chur hea or char table groups to gam good will and 
draw crowds Carmva) re- 
ceipts are high m pro per 
ous tunes Even email out- 
fits may go mto w nter quar 
ters with a 1150000 profit 
The largest carnival firms 
book their aho s at state 
fairs resorts beaches and 
the Lke They travel by 
rail using as many as GO 
fre ght cars and Pullmans 
for the r performers They 
may carry 500 people The 
smallest outfits travel by 
truck They may have less 
than a dozen attract ons and 
be operated by fewer than 75 
people. Food booths and 
games of chance are some- 
times run by separate owners 


Carnival owners frequently 
mtroduce new ndes that ap- 
pear dangerous and excitmg 
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but nothing displaces the mem-go-round and the 
Ferris wheel as favorites. The merrj-go-round goes 
back to the e;irh- ISth centurv-. Its French name, car- 
rousel. nas that of a tournament entertainment popu- 
lar in Italy and France in the 17th centurj’. In these 
performances troops of costumed horsemen engaged 
in contests, drills, and pageants. The Place du Car- 
rousel. between the Lou^Te and the Tuileries Garden 
in Paris, was named for a magnificent carrousel given 
the-e by Louis XT!’ in 1662. 

Only the nobility could enjoy these spectacles and 
so a Parisian toy m.aker set hobby horses on a platform 
to create a make-believe carrousel. It was crudely 
made and the platform turned slowly with only man- 
power or horsepower to move it: but it delighted 
people from the first. (Further details of the devel- 
opment of the merry-go-round are uncertain or un- 
known.) Modem merry-go-rounds are whirled by 
motors; but many of them still cany prancing 
wooden ponies weanng the fanej* harness of tourna- 
ment mounts. 

The first Ferris wheel was 250 feet in diameter 
and held a thousand riders. It was built for the 
World’s Columbian E\-position held in Chicago in 
1S93. Carnival wheels are much smaller but thej' 
seem skj--high to youthful riders. 

Sho^s and Games of Chance 

The carnival’s vaned shows usually include min- 
strels, girl shows, freak acts, and animal or snake 
e-xhibits. A barker outside the tent ballyhoos the 
performance inside and calls out the dancing girls 
or niinstrel men to parade across an outer platform. 
This “opening show’’ is a tantalizing sample, designed 
to start the crowd toward the ticket window. Free 
shows, such as a tightrope act or a fireworks display, 
are ofliered late m the evening to keep the crowd at 
the lot spending money. 


HOW FAR AWAY THE GROUND LOOKSl 



THE 


thrilling 

SKYRIDE 



I are not actnaUy danaeion" 


-E rides tfikt ap^eD'exSSs m offer- 


Ferns wheels delight children and adults alike. They offer the 
thnll of flying — and the support of strong steel girders. 

Many games-of-chance entice people to risk then 
dimes and quarters. Shrill barkers eonstantl}' urge 
the customers to pick a luckx' number on a whirling 
wheel or to toss a ball or a ring at a target. These 
games are built to bring profit to their operators, and 
the winners are few. Even the lucky folk get little 
for their money, since they usually carry away taw- 
diy. useless prizes. 

C'MIP. One of the most widely distributed fishes 
in fresh-water rivers and lakes is the common carp. It 
lives on the bottom, grubbing up pbnts, insects, and 
anjrfhing else it finds to eat. Carp have been kno'vn 
to reach a length of 4| feet and a weight of SO pound'. 
Some have been thought to be more than a hundred 
years old. The specimens usually caught, how- 
ever. are under 10 years old, measure 
between 1 and 2 feet, and weigh from 
2 to 10 pounds. 

Although their flesh is coarse, carp 
are eaten by many people who haw 
learned to cook and season them to their 
taste. ^Millions of pounds a year are 
shipped from the ^Mississippi basin and 
the Great Lakes to the fish markets of 
large eastern cities. In Europe and 
Asia, carp are often raised in ponds. 

Carp sometimes crowd out more valu- 
able fish by muddjring the water, inter- 
fering with their feeing, and eating their 
eggs. They are called "rough” fish by 
sport fishermen. Their habit of uproot- 
ing vegetation keeps ducks away' from 
ponds. It is difficult to get rid 
of them since they are able to live and 
breed in muddy and polluted wafer 
and to survive extreme changes in 
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temijerature In spring ti cir number maj l)c greatlj 
reduced b> commercial fi'ihermen who net and spear 
them as they svnm into shallow v. ater to spawn Fnfti ifrh 
slip by to produce multitudes of young A female dt- 
posits many thousands of eggs dunng Apnl May and 
June The eggs clinging in sticky clusters to aquaUc 
pfantsanddebns hatchoiitin6iol2dajB Tbeyoung 
carp that manage to escape the jaM of and other 
fish develop very rapidly Under ideal eonditiom they 
may weigh more than one-half pound before they 
ate a year old and at the age of four they nifl% 
measure 20 inches and weigh 5i pounds 

The carp has a blunt nose and a small thick I pped 
mouth Two pairs of feelers called harbela dangle 
from the upper lip T! e wide heas’y body is coxered 
with Liege scales TJie back is olne green in cohir 
the sides a dusky gold and the bcllx a bright yellow 
In addibon to this so-called scale carp we find two 
other common vanetios The mirror carp has three 
or four rows of huge stales along each side of its 
body but IS otherwise bam The leolKtr carp is entirely 
bare except for a few scales found occas onally on its 
back 

Originally the carp liv»d m Asia Early in the 13th 
centuiy it was intr^uced into Europe Although it 
^as not brought to the Un ted States until IS76 it is 
already established in nearly all parts of the country 

The common carp iCypnnut earpia) also called 
European carp and German carp has numerous rela 
tnes making up the carp or minnow family (Cy 
pnnidae) To this family belong tl e goidfixb shiner 
chub and dace (see Dace Goldfish) Resembling the 
carp in habita are the buflalo fi<h and the aucken 
(family Calosttmtdae) 

CaRPA'TMIAN siounTainS ffext fo the Afpa tf e 
Carpathian Range is the most important mountain 
barrier of Europe Lying across sooth Centml Europe 
1 ke a great sickle it holds the broad and fertile 
Hunganan lowlands within its curve The tip of the 
sickle points southwest across the narrow Danube 
\allej toward ^lenna and the Alps beyonl Prom 
here the range curves gently east snd south into cen 
tral Rumania There the southern extension *h ch is 
often CiilJed the Transylvanian Alps, hooks sharply 
west to the Iron Gate This is a spectacular narrox 
gcogp cat through the mtniDtaiKS by the Danube 
River on its way to the Black Sea Below the Iron 
Gate the Balkan Range swangs south to form the 
handle of the sickle 

The Carpathians are cut by many passes The most 
famous of these is the histone Pass of the TWate in 
the western Ukraine Through this pass the Golden 
Horde ol the khans poured into Hungary vu ao 1241 
and ravaged much of Central Europe (*« Mongols) 

The inside of the Carpathian sickle is drained by 
the Danube The outer slope drains to the ^Itic 
by the Oder and the Vistula and to the Black Sea 
by the Dniester the Prut and the Siret 

The lower slopes on each side support dense forests 
of giant pines Only grayish mosses and slvery 
bchens cling to the rugged gramte peaks which are 


CARROLL 
covered with snow for about nine montJis of the year 
On some of the mountain tops are small sea blue salt 
lakes »1 ich the people call eyes of the sea Some 
of these peaks are more than 8 000 feet high but in 
general the elevation* are only from 3 000 to 5 000 
feet la the forests wild beasts— bears wolves and 
lynxes— stiti roam and great eagles soar through the 
sky 

All through these mountainsare great numng shafts 
for some of the richest tnineral deposits of Europe 
le in this district Gold and silver are found in 
quantities as well as copper lead zinc iron coal 
and petroleum Great ve ns of salt underlie the upland 
plateaus sometimes reaching a thickness of COO feet 
Tunnels riddle these deposits for mile after mile 
Mirung forestry and farm ng furnish oceupstions for 
nany of Hie mountain people Gram and vegetables 
are raised m the valleys and orchards cling to the 
ateep aides of sunny slopes (For maps of the Car 
pathians Danube River Czechoslovakia Europe) 
Carroll Lewis (1832 189S) Through all the de- 
Ightful nonsense of Lewis Carrolls Alices Adven 
ture* ID Honderland and Through the Looking 
Glass runs a strong vein of sense Roth the sense and 
the nonsense came naturally to Lewis Carroll whose 
real name was Charles Lutwidge Dodgson As a 
professor of mathematics at Oxford University he waa 
a dry and exacting teaclier Outside the classroom his 
bnmiiUDg sense of humor made him a beloved f nend of 
many children 

Charles Dodgson was boro Jan 27 1832 at Dares- 
bury IQ Cheshire England His father was a clergy 
man and Charles waa the eldest of 11 children The 
family lived on a glebe farm (one owned by the church) 
outside the town 77ie /bar braCfienr and seven eretere 
had all aorta of family games notably a tram game 
around the garden for which Charles wrote elaborate 
rules When he waa 12 yearsold he was sent to school 
at nearby Rutland and two years later he entered 
Rugby one of England s oldest and most famous boys 
school* There he earned good grades in classic Ian 
giuges and mathematics as well as a reputat on for 
defending himself with his fi«ts 

When he was 18 Charles entered Chnit Church 
College Oxford Univers ty where he studied worked 
an I I ved for the rest of his life There he took his 
bachelors and maxter s degrees was ordained a dea- 
con of the Church of England and taught mathe- 
matica to several generations of Oxford students 
He never married He Uved in one of the college halls 
and hia few adult fnends were mainly fellow faculty 
members His hobbies were mathematical puzzles 
and photography He had his own darkroom 
and bis pictures ereo by today's standards, were 
of exceHent quality Except for a European journey 
that included a six weeks etay in Russia he traveled 
little 

Lewis Carroll always loved children He gave par- 
t es for them and took them to the theater and on 
picnifa On one auch pieme his guests were Alice 
lamaa and Edith, the daughters of Dr Henry 




ALICE HEARS A MELANCHOLY TALE 



sad sto^ of his life. Sir John Tenniel's iHustrations have 
delighted generations of Lewis Carroll's readers. 

Liddell, dean of Christ Church College. On tliis hot 
summer day in a meadow along the Isis River he be- 
gan to tell them the ‘Alice’ stories. Later he wrote 
them out for the children, and the manuscript tales 
w ere read and reread by many people. In 1864 ‘Alice’s 
Adventures in Wonderland’ was published, and 
‘Through the Looking Glass’ in 1871. Both were 
illustrated by the famous cartoonist and artist Sir 
John Tenniel, whose drawings have remained as pop- 
ular as Lewis Carroll’s stories. 

In 1876 he published ‘The Hunting of the Snark’ 
the amusing subtitle of which is ‘An Agony in Eight 


Fits’. Other important children’s books ivritten 
by him were ‘Sylvie and Bruno’ (1889), and ‘Sjivie 
and Bruno Concluded’ (1893). To these books he 
signed his pen name; for several other works on 
mathematics and logic he used his real name. His 
book royalties enabled him to teach fewer classes, and 
he spent his summers at Eastbourne on the seacoast. 
He died Jan. 14, 1898. 

CAJlltOTS. In the summer many fields seem to 
be dotted with huge, lacy snowflakes. The “flakes” 
are really the blossoms of the wild carrot. A com- 
mon name for the plant is Queen Anne’s lace. (Sf 
aho Queen Anne’s Lace; for picture in color, sec 
Flowers.) 

The carrots we eat are cultivated varieties of the 
same plant. Men have grown them for food since 
ancient times. Hollanders brought them to England 
during the reign of Queen Elizabeth I. A few year« 
later women wore the featherj- leaves in their head- 
dresses. Today carrots are grown everjTthere in the 
United States, both on farms and in liome gardens. 
Tliey are eaten either raw or cooked. 

If w e cut a carrot across, w e see the true roof as 
a central core. .Around the core is a fleshy part with 
food foi flow ers and seed. If left for the winter, the 
next year the stem will giow two or three feet high. 
Tliis bears flow ers in “umbrellas,” or umbels. 

Carrots differ widely in the shape and color of 
their roots. White caiTOts are grown chiefly for 
cattle, and red, orange, or yellow for table use. There 
are early, medium, and late varieties, and, like pota- 
toes, carrots are found in our markets the year 
round. Table x'arieties may be sown as soon as the 
weather settles in spring. Stock carrots mature late, 
growing best during the cool weather of the fall 
They require a loose soil that will allow the roots to 
e.\pand, preferably a rich sandy loam. Carrots 
contain valuable food minerals and are rich in vita- 
min A (sec Vitamins). 

The carrot is a biennial belonging to the paisley 
family (Umbelliferae). Scientific name, Daucus carola. 


KIT CARSON — HERO of the OLD WEST 

PARSON Christopher (Kit) (lS09-lsasi Ti, ^ J ^ ^ u WJhOl 

opening of the West gave America manv notat p Fremont told of Carson’s strength and danng 

heroes. One of the greatest of thp=P nJnn ‘ t--? 2? expeditions {see Fremont). People m the 

Carson. Caraon’sKrXai^ed Znf-r-i- and lut soon ra^ed with 

He was fur trapper, guide, Indian agent and M^diw ® pioneers. 

In all tliese, he showed himself to he q f l t— Bojhood in the Missouri Wilds 

rnan of the wilderness, with the stremrth ^ Carson’s father had come to Kentucky from 

hide and the patient wisdom of an TndJqp , no Carolina, and the boy was bom Christmas Eve, 

men chose him as their leade” and seS trii?2* 1 County, Ky. He was the ninth 

Indians regarded him as protector and friend ^ children. AMien Kit was about a 3 'ear and a hall 

Carson was John C. FremonPs euide and rnm old, the family- mox'ed to ^Missouri fthen part of the 

ion on the explorations that open^ the Oreao^nim' Territorx'). They settled in the Boone's 

to’ to settlement and brought California infn district, an area that later became Howard 

Umon. Fremont admired KiPs knowledge nf C<mnt 3 * » ^lo. At that time Indian raids were frequent. 

\saldemess, his instinct for finding game and smallest boj- in the family. -^1 

able trails, and his determination to go on wLpn ^ore than six feet in height, but 

weaker men would have turned back In hU ofR ' i never topped five feet sLx indies. Even though 

^ early learned wilderness ways. He 
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stood guard against Indian attacks and he nss an 
expert shot uith the musile-loadmg iifie By the 
time he ivaa eight he coull dull a squirrel at SO 
ixirds And in 80 «econds he could drop a ne\ lead 
bullet doiin the bore tamp it into place spillthenght 
quantity of powder into the pan place 0 e cap and 
be ready to fire again Few boya m Boone a Lick 
learned to read and w nte and Ki t w as not one of them 
W'hen kit was n ne his father was killed by a fall 
ing tree bmh The hoy had hii freedom for a few 
tnoreyears NMienhewas 15 his mother apprentced 
him to a saddler and harness maker in tiK near by 
town of Franklin 

Cary Boy on the Santa Fe Trail 
kit chafed at being kept indoors over ft saddler a 
bench He missed the hunting and the rolling wooded 
land along the Missouri River And from wagon driv- 
ers and hunters who stopped by the shop he heaid 
tales of adventure These men traveled with the great 
Wagon trams that carried goods over the Santa Fe 
Trail After a year kit could stand confinement do 
more so he ran aw ay 

He asked a wagon boss for a job and was lau^ied 
at You re too small the wagon bo« said 
need real men on the trail But kit kept b^gmg 
and finally he was made a cavy boy one who drove 
the spare mules and oxen 

Although accustomed to outdoor life kit had to 
endure greater hardship than he had ever known As 
the wagon trams pushed slowly forward Ihrou^ des- 
ert dust Kit suffered extreme thirst They kept mov 
mg all day long and at n ght the men shared watches 


On one occasion Kit helped amputate the shattered 
arm of an injured man The bny grew lean and strong 
and he began to Invc the new Life 

Kit Becomes a Mountain Man 
From Santa Fe Kit went to Taos He worked as a 
cook and emnd boy and helped repair harnesses and 
other ieaiher articles Here he met an adventurous 
breed of men— the Rotky Mountain fur trappers 
called Mountain Men They wore moccasma and 
buckskin suits and lived m huSalo-sk n lodges on the 
trail They were like Ind ana in their way of life 
Kit Was keen to become a Mountain hlan and 
when he was 19 he got his chance In 1829 Ewing 
Young a pi raeer trapper h red h m for his trapping 
expedition to Ctdifornia kit soon proved I imself 
worthy In fighting Indians and m cros mg mountain 
Stieama and ti e parched Mojave Desert kit showed 
his bravery and endurance He became Young s right- 
band man 

He letumed to Taos m 1831 and that fall he was 
hired by Thomas Fitzpatn k to trap for heaver in 
the mountams of the north Over the next several 
yeats ho berame one of the leading Mountam Men 
When the Blackfeet attacked his parties Kit planned 
the battle tact cs that defeat^ them At Fort 
Robdou he received his only senous wound His 
shoulder was shatters 1 by an Indian bullet 
When the price of beaver plews (pelts) dropped 
Kit became cfaof hunter for Bent s Fort in Colorado 
Hb job was to keep the fort supphed with meat 
About 1836 he married an Arapaho Indian girl They 
had one cEuId Aduhne Kits wile died and alter 
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a time he took Iiis daughter east to Missouri and 
left her to be educated in a convent. It was the first 
time he had been home since he ran awaJ^ 

Mapping the Trails with Fremont 
Returning west, Carson met Lieut. John C. Fre- 
mont aboard a hlissouri River steamboat. Frdmont 
had been assigned the task of mapping and describing 
the Western trails. He had already kit C 

heard of IHt, and he hired him as guide 

for the first expedition, which lasted 
from June to October of 1842. 

Kit went back to Taos, and in 1843 , ^ 

he married a beautiful Me.xican girl 
named Maria Josefa Jaiamillo. Later 
in the year he joined Fremont’s sec- 
ond expedition at the Arkansas River. ^ 

His old employer, Thomas Fitzpatrick, 
also went along as guide. On this trip riS 

Carson led the party across the liigh 
Sierra Nevada in midwinter. From a 
point near present-day Virginia City, 

Nev., Fremont’s party crossed the 
mountains and descended into the ^ 

Sacramento Valley of California. g 

In 1845 Carson again accompanied 
Frfimont on his third expedition. Tlie 
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Mountain Man and soldier, Car- 
son was an American hero. 


who voted against him wanted to spite Benton, not 
Carson. Carson completed his mission and returned 
to Taos as a private citizen. 

Carson settled down with his wife to a life of 
ranching and farming. In the summer of 1853, aided 
by his Mexican herders, he drove 6,500 sheep to Sac- 
ramento, Calif., a distance of about 800 miles. He 
sold the sheep for S5.50 a head and 
RSON made a good profit. The next year he 

was appointed Indian agent at Taos 
for two tribes of Ute Indians. Carson 
could not read at all, and he could 

1% I nTite only his own name. Yet he was 

^ j an able administrator. The Indians 

V*- I trusted him and called him Yi-hiu-nii 

I —“Little Chief.” Occasionally he 
1 sen’ed the army as scout in clashes 
' - L i with warring Apaclies'. 

' Pait of Cai-son’s success es an In- 

dian agent was due to his simple code 
of honesty. Frdmont had written of 
' liim, “lYith me Carson and truth are 

M one.” Later Gen. William T. Sherman 

/'/} I described Carson’s integrity as “sim- 
ind soldier, Car- p]y perfect.” The Indians also ad- 
merlean hero. of children. 


rtemont on ms tmra expeoition. me mireu jt- at 

party left Bent’s Fort on August 26, and b3’ the time Kit had seven of his own, and he was a good men o 
they reached California word came that the United all the Indian children under lus charge. 


States was at war with Mexico. Frdmont aided the 
American colonists in land battles, and cooperated 
with the naxy in capturing California for the United 
States. Carson sen'ed ably under Frdmont. After the 
capture of Los Angeles, Frdmont appointed Carson a 
■ -lieutenant on special service and sent him east to 
Washington with dispatches for President Polk. 

But at Socorro, N.M., Carson met an armj’’ group 
led by Gen. Stephen W. Kearny. Despite the fact that 
Carson was under orders to deliver his dispatches, 
Kearny forced him to guide the army back to Cali- 
fornia. The countiy was still alive with Me.xican 
troops and Kit feared an ambush. 

Kearny failed to heed ffit’s warning, and on Dec. 6, 
1846, they w ere attacked by iMexicans at San Pasqual, 
about 30 miles from San Diego, Calif. On the third 
night of the battle, Carson, accompanied bj' Lieut. E. 
F. Beale and a Delaware Indian scout, crept through 
the enemy lines and ran the whole distance to San 
Diego. There they enlisted help for Kearny’s besiegwl 
forces. 

In March 1847 Carson again was sent to Washing- 
ton with dispatches. With a small partj’^ he crossed the 
continent in three months. In Washington Carson was 
acclaimed a great hero. President Polk appointed 
Mm a lieutenant in the Mounted Rifle Corps. He re- 
turned to California, and once again was sent to 
Washington with dispatches. 

At Santa Fe he learned that the Senate had voted 
down his commission as lieutenant. This refusal was 
the result of a political feud between a large group 
M senators and a smaller one headed bv Sen. Thomas 
H. Benton, Fremont’s father-in-law. Tlie senators 


Service in the Civil War 

VTien the Civil War broke out Carson resigned to 
post as Indian agent at Taos and helped orgamze the 
1st New Mexican Volunteer Infantri' regiment of the 
Union Armj'. He wa.« elected lieutenant colonel ano 
later rose to colonel. Such elections were customaiv 
in v'olunteer regiments. During his Civil War service 
Carson at last learned to read and write. His long e'f' 
perience with Indian fighting made him a brilliant 
tactical leader. 

Kit’s force operated against the Apaches and xvava- 
jos and later against the Kiowas and the Comanche^ 
His defeat of the Nav'ajos turned them toward wav= 
of peace after two centuries of almost constant war- 
fare. He won a victorj’ at Valv'erde, but at Adobe 
Wells in northwest Texas he had to withdraw after 
his 400 men met a superior force of thousands of In- 
dians. In 1865 he was giv-en a brevet commission^ 
brigadier general and was cited for gallanto' and di^ 
tinguished service. In the summer of 1866 he too ' 
command of Fort Garland in western Colorado. 1 
health from an old injury forced his resignation the 
next j'ear. 

In 1868 the Carson familj- mov-ed to BoggsviUe, 
Colo., near present-da}- La Junta. Kit was still very 
sick, but he went to Washington with a group o 
Utes. They had asked him to help plead their care 
before a grievances commission. He visited doctors in 
New York City and Boston, seeking relief from to 
illness. But they were unable to help him and M 
returned home. His wife died April 23, 1868, and to 
was taken to the army doctors at Fort Lyons forc.are- 
He dierl there on IM.ay 23, 1868. 
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Carson ciTV, Nev The smallest state capiUl is 
Carson Cit> It is pleasantlj situateet in nestem 
J-evada’s Tagle \aliej near llic bottom of the east- 
ern slope of the Siena Nevada Lake Tihoc is some 
14 miles "Rest, Ecno is about 30 miles north 
State offices fedenl aRCneies and rail noiksliops 
employ the majonty of the city s workers The sur 
rounding area has cattle and sheep ranches imgaled 
farms, and mines 'Itie cajjitof begun in IRTO as 
a square stone structure with huge rifters is 
set in a four block elm shaded park The Stite 
Museum is housed m the Old Mint Building a branch 
of the national mint from 1S"0 to lt)93 Two m lea 
cast of the city is the Nevada hUtc Piiaon On the 
prison property to«ail skeletons of mastodons and 
other prehistoric life have been found 
The site of Carson Citj laj on the fhcrluwl Trail 
over which stages and the Ponv ! 'tprc«a traveled to 
Sacramento and ‘'an Francisco Calit AhrahamOim 
sun-eyed the present site Majoi U illism Oniisbv an 
earlj comer, proposed the name 
Carson City, after the famous 
frontier scout (see Carvm) The • 

1859 rush to the gold find at near i 
by Virgnua Cit> stimulated the 
early growth of the gcttleiiient 
The population reached its |>eak 
of sbout 8 >A the 1870 » 

Carson City became the tei nto- 
nal capital m 1S01 and the state 
capital when Nevada became a 
state ui 18C4 Here Bob Fitssim 
Jnons defeated Jim Corbett for 
the heavyweight championship in 
1897 I^puLition (19o0 census) 

3082 (S« oJeo Nevada) 

CartJisge About a thousand 
jears before Christ the Phocni 
Clans established the city of Cur 
thage On the edge of a region in 
North Africa now called Tunis j 
The city became the commercial 
center of the western Mediter 
ranean and retained that position 
until overthrown by Rome 
Tradition has it that Carthage 

was founded by Queen Dido after 

she fled from Tyre The inhabitants she found at the 
site agreed to give her as much land as she could 
compass with a single oxhide D do cut the Jude mto 
thin strips and with the ]omed stnps enclosed a large 
area There according to Nwgiis Aeweid Aeneas 
visited her (see Aeneas, Phoenicians) 

Carthage lay oa a bay ila Phoenician settlers were 
seafarers and traders Aided by slave labor they MUt 
wharves markets factories and homes 
giew nch and strong Its tnerchant-sailorsestatoM 
colonies in North Africa inSpain andontbeMed^^ 
rtmean islands They traded with all the knosm world 

Even after Rome mastered all Italy aCartiia^ian 
boasted, ‘ no Roman way even wash nis hands la 


the Mediterranean PowerfulRome however overa 
period of a I undied ve\r« defeated Carthage m the 
three Punic are The first fought in Sicily (364 241 
B c ) cort Carthage Sicilj and a large mdemnitj 
In the second Punic \) ar (218-201 B c ) the Cartha- 
Rin in general Hannibal with his ponilerous and 
fnghtemng war clejihants crossed Spa n and climbed 
overtheAlp^ analmo«tunbelievablee\ploit todefeat 
the Rotnnns at Cannae He failed however in his ex 
peetation of wanning support from the Italians sub- 
jected bj Itomc Hannibal recalled to Africa to 
stand off the threat of the Roman ®cipio Atr'canui 
the vounger who w i« storming Carthage s own walls 
lost at Aim I and C irthige was forced to surrender its 
navv and to with haw from Spain (wc Hannibal) 
Carthage s jiower suiged anew and again the Ro- 
mans became fearful Cato a Roman senator thun- 
dered it the end of eveiy speech — no mattei what the 
subject Deteniia e«/ Carihego ( Carthage must be 
destro>ed ) ThethirdPumcMar (149-146 bc )end 
cd m Roman v ictory in spite of a 
heroic resistance ro whmh Cartba- 
gm an women cut off their hair to 
provide bow strings for the cata- 
pults Carthage was razed 
The emperor Auguelus later 
built a new eit> on the site This 
became a Homan seat of gov ern- 
ment in Africa )Vhen the '\ andals 
ovenan the region Carthage was 
made their capital It was de- 
stroyed again after its capture 
(&47) by the Arabs Tndaj a few 
hunlets and rums mark the s te 
Cartier (^ar tja') Jacqves 
( 1491 l5o7) In the early 1600 a 
Jacques Cartier attempted to find 
a eea passage to the East Indies 
throu^ North America He fa led 
this but he discovered the Bt 
Lawrence Riv er and opened Can 
ada to European settlement 
Because Cartier wrote nothing 
of himself very little is known of 
him but that he was bomm aaintr 
Malo France Dec 31 1491 and 
that he was a courageous Breton 
sea captain On the first of his voyages to North 
America he set sail from Samt-Malo April 20 1534 
On May 10 he reached northern Newfoundland He 
passed through the Strait of Belle Isle and explored 
several islands and pomts along the shores of the 
Guff of St Lawrence The Indians were friendly 
Th^ eagerly traded their plentiful winter catch of 
furs for a few beads and some hatchets In the 
autumn two of them accompanied Cart er on his re- 
turn >o>i%o to France 

On May 16 1535 Cartier sa led again from France 
Ihia tune he had three vessels He camped at a spot 
far up the St Law rence that the Indians called Sted 
scona near the present site of Quebec He took his 
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smallest ship and two ship boats farther up the river 
to the place nhere it mdens into Lake St. Peter. 
There his ship shoaled, and Cartier continued his 
e,\-ploration in the ship boats and afoot. He reached 
the fortified Indian village of Hochelaga, on an 
island (now ^Montreal) near vhere the Ottana River 
flows from the north into the St. LanTence. Cartier 
called the island's greatest height ^Mont Royal. He 
ascended the ri\er until stopped by the Lachine 
(“China”) Rapids He wintered at Stadacona, where 
because of hardships and poor food 25 of his 110 men 
died of scuuy In the spring, with 12 captured In- 
dians, he returned to France 
In 1541, wnth five ships and a party of colonists, he 
agam sailed foi the Xew World Jean Francois de la 


Roque, Sieur de Robeual, was the leader of the 
colonists The colon\ was not a success, and in 1543 
Cartier again sailed to Canada to bnng back de 
Robeiwal and his men. After this voyage Cartier re- 
tired to Samt-^Ialo, where he died Sept 1, 1557. 
CAR-nYRlGHT, Edmun-d (1743-1S23) The .-Higlican 
clergyman Edmund Cartwright is celebrated as one of 
the men w ho brought about the Industrial Revolution. 
Although he had little mechanical know ledge, he in- 
vented the power loom. Thereafter he made other 
inventions, mchidmg a valuable wool-combing ma- 
chine, and aided Robert Fulton with his steamboat. 

CartwTight was bom 
April 24, 1743, in Xot- 
tinghamshire and entered 
Oxford University when 
only 14 years old He won 
his M.A. degree in 1755 
and became curate of the 
Brampton church. In 1779 
he became rector at Goad- 
by Marw ood m Leicester- 
shire. He marned and had 
several children 

When Cartwnght was 
41 he \acationed near 
Richard ArkwTight’s spin- 
ning mills m Crompton 
(see Arkwright). He saw that fast-weaving power 
looms were needed to use the yam produced so abun- 
dantly by Arkwright’s machines. In a jear Cart^ 
w right built a patentable model of a loom. Later 
improrements were also patented. 

CartwTight set up at Doncaster, 
lorkshire, failed to make money. In 1791 a building 
contaimng 400 of his looms was burned, probabh' bv 
hand weavers who feared the adient of power wear^ 

Tf:. plunged Cartwright into 

debt. He moved to a small house in London, where he 
contmued to experiment. 


EDMUND CARTW'RIGHT 



His invention helped start 
the Industiial Revolution. 


^ recognition of his contribution to the t 
industrj-, Parliament in 1809 awarded him 1 
pounds. He then bought a farm near Sevenoaks 

where he carried on both agricultural and mechi 
experiments. He died Oct. 30, 1823. (See ak 
dustnal Revolution, Spinning and Weaving.) 


Caruso (kd-ro'zO), Enkico (1S73-1921). One of the 
greatest opera singers of all time was the Itahan 
tenor Enrico Caruso. His rich, warm voice was heard 


in nearl}’ 70 operatic roles; his most famous were 
Rodolfo in Puccini’s ‘La 


ENRICO CARUSO .j^e’ and Canio, the 

clown, in Leoncavallo's 

y ‘I Pagliacci’. He also en- 

joyed the role of Eleazar 

in Haldvv’s ‘La Juive’ 

n ^ because it required great 

y dramatic as well as sing- 

' ing ability. 

Camso was bom Feb 

25, 1873, in Naples, ItaU. 

He was the 19th of 21 

children. The familv' was 

poor; as a boy Caruso 

Caruso’s maguificent voice v,.nrkpfl in a flour mill, 

enthralled opera lovers. U OrKCa in a nuur mm. 

He earned money for nis 

music lessons by cop.ving songs for other students 

He had little real training, and when he was 19 he 

was already touring Italy with a small opera company. 

In 1894 he made his official debut in Xaples in 


Caruso’s maguificent voice 
enthralled opera lovers. 


‘L’Amico Francesco’. During the next few years 
he created the tenor roles in Giordano’s ‘Fedora’, 
Cdea’s ‘Adriana LecouxTCur’, and Franchetti’s ‘Ger- 
mania’. His fame became international in 1902 when 
he scored a brilliant success with Melba at Monte 
Carlo and followed it with a great success at ^n- 
don’s Covent Garden. In 1903 he made his Ameriran 
debut at the Metropolitan Opera House in Xew York 
City, where he sang the role of the duke in I’erdi’s 
‘Rigoletto’. 

Always in demand at leading opera houses, Caruso 
sang in nearly every country of Europe and North and 
South America. His major roles were in French and 
Italian opera, but he learned seven languages, in- 
cluding Russian and Portuguese. He sang in the first 
radio broadcast from the iletropolitan Opera House 
in 1910 and was one of the first great singers to make 
phonograph recordings. He was talented at draw mg 
caricatures; for a time, one of his drawings appeared 
in each issue of the Italian paper La Follia. 

Caruso Imd two sons by the Italian soprano Ada 
Giochetti. In 1918 he married Dorothy Benjamin; 
they had one daughter. Caruso died in Naples on 
Aug. 2, 1921, of pleurisy. 

Carver, George "iv.xsHiNGTON (1S64?-1943). 
Toward the end of the Civil IVar a raiding army' swept 
through southwest Missouri and kidnaped a slave 
baby and his mother from the farm of their master, 
Itloses Carver, near Diamond Grove, close to Joplin. 
The baby, the future George lYashington Carver, 
was restored to Mr. Carver by' a bushwhacker in ex- 
change for a race horse, which was x'alued at S300. 
He remained with the Carv'ers until he was ten years 
old, then went out to make his way in the w orld. 

Too frail for work in the fields, he did house and 
garden work. He had a “green thumb” from the 
beginmng and while still a child was called a “plant 



131 


doctor Al^vaya he wanted to know things Attiie 
age of 19 he enterei high school at Minneapolis 
Kan From there he went to Simpson Coll^ at 
Ifldianoli Iowa and then to the Iowa State Coikee 
of Agnculture and Mechanic Arts at Arocs where 
he received a B S degree in agriculture in 18&1 and 
an M S degree m 189G He had paid for e\ery step 
of his education by his own work 
Ills achievements brought him to the attention of 
Booker T Vi ashington foun Icr of Tu'kegee institute 
Carver became head of Tiiskcgee a department of agri 
culture in 189G In hia 47 jears there bed d notable 
work in chemm^y and scientific agriculture He made 
hundreds of useful products from peanuts cotton 
sweet potatoes and clay (see Pbnt Life subhead 
\Vbat ^fen Do with Plants ) He showed Southern 
farmers tliat they could diversify their crops 
Carver was also a painter and muaician In 1&10 
ie gave his 1 fe s savings toward establishing the 
George Washington Carver Foundation for research 
in agricultural elenustry In 19a3 his birthpbce 
near D amond Grove (now called Diamond Mo ) was 
dedicated as a national monument 
Cascade mountains T1 e rugged magnificence 
of the Cascade Range extends about GoO miles from 
northern California through Oregon and Washington 
into British Columbia The i.re«t of the range lies 
from 100 to 160 m les back from the Pacific toast The 
Cascades are a contmuation of the Sieira Nevada 
with the dividing line at tl e 
Feather River a tributary of 
the Sacramento (see Nierra 
Nevada) At their northern 
extremity they merge with 
the Canadian Rockies 
The broad mass of these 
mountains u composed of ig 
neous and volcanic rocks 
Magnificent forests clothe their 
slopes mostly evergreens such 
as the tamarack pine cedar 
and the great Douglas fir Three 
rivers cut through the range to 
the sea — the Klamath to the 
south the mighty Columbia 
near the middle andtheFra'er 
far to the north The many cas- 
es les and rapids of the deep- 
gorged Columbia gave the 
mountains tbgir name 

The most conspicuous peaks 
ate Mount Rainier (14 408 ft ) 
and Mount Shasta (14 162 ft ) 

Other well known summits are 
Mount Adams (12 307 ft) 

Slount Hool (11 245 ft) 

Mount Biker (10 750 ft ) Mount St Helens (9671 
ft ) Mount McLoughl n (9 493 ft ) Mount Stuart 
(94.0 ft) and Mount bcott (8 918 ft) Laseo 
Peak m Cal forma (10 453 ft) is the only sctiw 
volcano in tie United States It was believed extract 


CASH REGISTER 

Until steam and ashes erupted from it m 1914 Mount 
Rauiier and Lassen Peak gave their names to national 
parka (see National Parks) 

CiASittfERE The name cosAmere oriashmir isloday 
used for a soft wool or rayon dress goods with fine 
diagonal nbs True cashmere wool soft and silky m 
texture comes from the fleece of the Cashmere goat 
in the Himalayan region The beautiful hand woven 
Cashmere or Indian shawls originated in the Vale 
of KAsIimtr (8<e aUo Goat Kashmir ) 

Cash register in millions of business estab- 
lishments the cash register is used to keep a record 
of sales This invaluable aid to trade was invented m 
1879 by James R tty of Dayton Ohio On a steamer 
trip he watched the device that recorded the revolu 
tl ns of the propeller shaft He sawr that a similar de- 
vice might be used to record sales transactions The 
machme was taken over m 1884 by John H Patterson 
who formed the National Cash Register Company 
Patterson greatly improved the register Later other 
companies developed similar roarbines 
Tbe modem cash register is both an addmg machine 
an I a printing machine Its mechanism gives a com 
plete record of the day s business It registers each 
sole and records the total shows how much business 
each clerk has done aad show s who has made a mis- 
take how much money has been taken in and bow 
many charge reieived on account and paid 
out transactions have been handled It issues a 


HOW THE CASH REGISTER WORKS 



dated receipt for the customer that states the amount 
of the sale and the clerk s mitial Each amount is 
also recorded on a paper tape The infernal mecha- 
nism IS similar to that of a calculating machine 
(see Calculating Machine) 
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CASPIAN SEA 

CastLVN sea. Lj'ing on the boundan* between. 
Europe and Asia, the Caspian Sea is the Largest salt 
lake and the greatest interior body of water in the 
world. Its area of nearly 170.000 square miles is more 
than five times that of Lake Superior. It is about 760 
miles long and from 130 to 270 miles 
wide. Iran borders the south; Rus- 
sia. the other three sides. Russia has 
the chief ports, notably Astraklian. 

Derbent, Makhachkala. Krasno- 
vodsk. and Baku, a great oil center 
on the Apsheron peninsula. Iran has 
the ports of Pahlerd and Bandar 
Shah. Tne narrow plain on the south 
leads up to the Elburz ^Mountains; 
that on the nest, to the Caucasus 
Mountains. The northern shore is 
bordered by marshy steppes, and the 
eastern, by swamp and desert. 

The landlocked sea is a shrunken 
remnant of an ocean which in earlier 
geologic times extended from the 
Black Sea to the Arctic Ocean. .After 
it was cut off by the rise of the Caucasus Mountains 
on the west and the Crals to the north, it depended 
for water ujxin drainage from its tributarv- rivers, 
notably the Volga and the Ural. Tod.ay this drainage 
is not enough to keep it filled to sea level The 
northern region is shallow, but the southern half 
reaches a depth of 3.224 feet. 

Because the Caspian has no outlet, its level is af- 
fected by rain and drought. This fluctuating level 
is an index to the weather of past ages. Ruins of 
walls now under water indicate a former low level, 
hence long periods of drought. Terraces far back from 
the coast signify past cycles of heaxw rainfall. 

Numerous fresh-water as well as sea fish abound, for 
the Caspian is less salty than the ocean. Roach, stur- 
geon, sahnon. carp, bream, tench, and pike are caught. 
The eggs of the sturgeon are salted for e.vport as can'ar. 


Fisheries and near-by oil wells give the Caspian some 
importance in international trade. By waj- of the 
Volga and its canals to other rivers, cargoes from the 
Caspian can reach the Black Sea on the west and 
the Baltic and Bliite seas far to the north. 

C-AS'SOWARY. In the dense forests 
of .A.ustralia, New Guinea, or near-by 
islands, lives the cassowary, a run- 
ning bird that grows five feet tall It 
is a relative of the emu. the ostrich, 
and the rhea. Like them, it is unable 
to fly. But it is set sliarply apart 
from them by the nakedness and 
other features of its head and neck. 
Tire head is protected by a crest o'" 
bone. In some species, the crest is 
flattened. In others, it rises like a 
helmet. The neck has red. yellow, or 
blue lobes of flesh, called wattles. 

The body is clothed with droop- 
ing feathers, brown or black and hair- 
like. These are double, each with 
two shafts of equal length, as in the 
emu. The only noticeable parts of the wing are five 
stiff quills, usrf in fighting. The legs are thick and 
heavy, w ith pow erful muscles in the thighs. Each foot 
has three toes. The long-nailed inner toe is a deadly 
weapon when directed by the bird's mighty kick. 

The cassowary feeds mainly on fruit, bulbs, and 
insects. It nests on the ground in thickets. The egg=. 
from three to six in number, are green, with granu- 
lated surfaces. The male, usually smaller than the 
female, keeps the eggs warm. He stays on the 
nest for seven or eight weeks until the chicks are 
hatched. These are dull rusty brown, striped 
with black and white. The voices of the mature 
birds are strangely beastlike; they call by grunting, 
snorting, or bellowing. 

Scientific name of cassowary genus. Casuarius. 
TVitli the emus, it forms the order Casuariiforma. 


A BIRD WITH MIGHTY WEAPONS 



Gses beak and la tghlvag. 


When MOATED TOWERS Ruled EUROPE’S LANDS 

^ASTLE. High above 
river and valley, on a 
rocky hilltop, the me- 
dieval castle looks far 
over the countryside. It 


is not the splendid pal- 
ace of the novelists, but 
a strong fortress, built 
for war and defense. 

Around its walls is a 
deep ditch or moat. At 
the outer edge of the 
moat is a strong fence of 
heaxy stakes (palisade) 
set in the ground. The 
outer castle wall (called 
“curtain” or “bailey” 
wall) is of solid stone. 



..... 


5 or 6 feet thick and 16 
to 20 feet high. Along 
the top of the wall is a 
parapet with open spaces. 
-A-t intervals of a bow- 
shot, rounded towers jut 
out from the wall’s face, 
with loopholes from which 
archers may shoot. Be- 
tween two towers is the 
entrance to the castle 
enclosure. 

If an enemy succeeds 
in crossing the draw- 
bridges ox’er the moat, he 
must batter down a heavx' 
wooden door betxveen the 
two towers. Then he 
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must pass an iron grating called the portcullis uhich 
has been dropped m the nariou passageway to bar 
Ills passage. The entrance is indeed well guarded. 
And e\en after the porteultis has been piied up and 

A FAMOUS CASTLE IN WALES 



C^narvon Castle IS one of the strongholds erected by Edward I after connuenne 
Wales m 1283. Most of the old bailey wall and its 13 towers still stands, a 
picturesque sight to the yisitor. 

the last barrier in the castle gate passed, the enemy 
finds himself only in an open courtyard. 

IMthin the enclosure made by the bailey wall are 
the stables where the lord of 'the castle keeps his 
horses ;_here perhaps is the great buck oven in which 
bread is baked for the lord and all his \nllagers; 
and here too the 3nllagers themselves seek protection 
from the enemy. After this outer courtj'ard has been 
cleared of its defenders, the wall dinding the first 
and second courtyards must be cairied before the 
second courtyard is reached. 

Here again are a number of buildings. In one pro- 
^^sions aie stored to enable the dwellers in the castle 
to withstand a siege. Nevt to this is a curious jug- 
shaped buildmg with a large chimney at the top and 
siMller ones in a circle round about. This is the 
pchen in wMch the food is cooked for the whole 
household In addition there is a small church or 
chapel in this courtyard. 

.Mter this space has been cleared, the enemy at 
last arrives at the tall “keep” of the castle, or the 

donjon the French call it. In the lower part 
of this bmldmg are “dungeons” for traitors and 
captured enemies. The walls of the keep are of stone 
^d are eight to ten feet thick. From the loophole^ 

f T. f f “d crossbowmen 

readj to let fly their bolts and arrows at all below 
A long siege wall be necessary^ to stan-e out the de^ 
fenders, for entrance can only be gamed by a long 

there will stiU be fierce fighting 
sageways, in the dark hflls^Ld 


stairways in the thick walls leading from one stoiy 
to another. And even when all is lost, there still 
remain underground passages opening into the moat 
and a postern gate in the rear, through which the 
lord and his garrison may escape to the 

surrounding w oods and so continue the 

battle another day. 

Home Comforts in the Middle Ages 
Where do the lord and his family live 
in time of peace? Sometimes they Ine 
in the upper stories of the huge don- 
jon, where arms and supplies are kept 
Because of the thick walls and narrow 
w mdow s, the rooms are usually cold and 
dark in spite of the great fire tliat 
roars in the firejilace at the end of 
the hall. Before the 12th centurj' there 
weie no chimneys. The smoke reaped 
after a time through an open window or a 
half-open door. More comfortable halls 
for residence purposes, apart from 
the donjon, were built at a later date, 
but they wore still placed witliin the 
castle enclosure. 

The furniture is scanty, though substantial. On 
the stone walls hang the weapons and embroidered 
tapestries Skins are placed underfoot for the sake of 
warmth. Chairs and benches, tables, chests, and 
wardrobes stand about the hall, and at mealtime the 
servants place a long trestle table down the middle 
of the room. 

About tins table all are seated according to rank. 
Before each is placed a knife, spoon, and a drinking 
cup, usually of wood or horn. Forks were unknown 
until the end of the 13th centurj', and separate plates 
or platters w ere rare. So the food is eaten from a 
common dish with the fingers. Before and after each 
meal pages bring basins of water and towels for wash- 
ing the hands. There are no napkins; pieces of bread 
are used for cleansing the fingers during the meal, 
then thrown under the table to the dogs. 

Dinner, served during the day, is announced by a 
trumpet. The meal is long and hearty. Often it may 
have 10 or 12 courses. Aluch of the time the meat is 
boiled, but roasts are especially enjoyed — wild be.ar, 
boar, swans, and game birds spitted over an open fire, 
and highly seasoned with pepper, cloves, and other 
spices. Even the wines are sometimes peppered and 
honeyed. On fast daj-s fish and eels are relished. 

After the meal is over, perhaps a wandering min- 
strel entertains the company with his songs of brave 
kmghts and fair ladies. Or the diners engage in games 
of chess, backgammon, and checkers. For outdoor 
amusements the nobles indulge in falconry, the tour- 
nament, and the chase. 

The Ancestor of the Castle 

The stone castle, or chdteau, as the French call it, 
grew out of a much simpler fortification. In Tcry 
^rj times the Frankish cliiefs built wooden block- 
houses on mounds of earth, around wliich they dug a 
broad ditch and built a palisade. This caslellum, 
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or fortified carap the ancestor of the caatle The 
castles erected m Anglo-Saxon FnglamI and also 
those first erected by the Normans were eiinilar to 
the Frankish structures Later the wooden tower was 
changed for one of masonry and the palisade was re- 
placed by stone walls ^Yhe^l the king in Trance or 
England gamed control over the nobles the feudal 
castles either were destro>e<l or were taken over by 
him so that they might no longer menace the peace 
of the country 

CASTOR AND POL LUX These famous lem^oda 
of Greek myth were twin sons of Zeus by a mortal 
mother Pollux was renowned as a •Killed boxer and 
Castor was famed far and wi ie as a timer of horses 
SaUors in storms prayed to them and the\ became 
patrons of travelers and of ho'pitabty aa well as of 
publ c games According to one stnrv Zeus set them 
among tt e stars after their 1 ves on earth an I the con 
stellation of Gemini ( the twins ) is name 1 for them 
It 13 the third sign of the lodiac (see Zodiac) 


CAT 

CASTOR BEAN Oil extracted from the castor bean 
la valuable as a medicine Large amounts of the oil 
are used for many other purposes Great quantities 
are used in the manufacture of artificul leather Per 
fumes an 1 dyes are made from it It is also used as a 
hibiwant and in the manufacture of varnish rubber 
leather soap steky flypaper linoleum and type- 
writer mk 

The castor-oil plant is of tropical ongm It is 
widely used m northern countries however for orna 
mental purposes It will grow readily if it is g ven 
plenty ofsunshme and a deep rich soil ^klth its beau 
tiful large leaves it gives a tropical appearance to the 
garden 

The castor plant is also grown commercially m the 
southern Unit^ States but the highest yield of oil is 
secured m tic tropics There the plant grows to 
heights of 30 or 40 feet In lia and Brazil are the 
chief sources of supply The botanical name of the 
castor^yil plant is Rictnui communui (See alto Fats 
and Oils ) 


CAT— Owe o/ MAN’S 
Favorite PETS 


CAT During the Californ a gold rush m 1849 
thousands of mice and rats threatened the 
health and the food suppl es of the miners 
One day a sailing ship the SS Ohio docked n 
San Francisco with several hundred eats 
aboard They had been bought in the East 
for ten cents apiece Tie miners eagerly 
bought the Cats and paid aa much as $50 in 
gold for a single cat In a few weeks the cats 
had driven almost all the rats and mice from 
the mining camps 

Today m the United States approximaUly 27 mil 
hon cats cowtmne to help fight the half bill on tats 
that destroy a billion dollars worth of food and prop 
erty each year ttithout the work of these watch 
cats the destruction would be much greater 

Many people keep cats as pets or breed them to 

exhibit in cat shows As pets household cats are xec 

ond in popularity only to dogs {«« Dogs Pets) 
Cats Are Carnivores 

The house cat is closely related to the tiger lion 
and others of the lai^e family Felidae TbM family 
includes from 50 to 60 species The scientific name 





of the domest c cat is Fefw domeshaie (For other 
relatives of the doraext c eat see Cat m the Fact 

IltDEX) 

All eats are comiiores that is flesh eaters They 
eat meat rather than roots or gram Most house 
cats will eat grass but they do not digest it 
The eats yaws are strong and equipped with 30 
specialized teeth The po nted canines and the biade- 
I ke camaMt<i(s are uised to cut and tear tough raw 
meat mto chunks small enough to sw allow The pieces 
of meat are swallowed without chew mg 

The cats tongue is rough It is covered with 
bwny projection* These enable the cat to lap up 



CUiaOSITY— THE MARK OF ITS TRIBF ' 

typical of the common short- th^^e lonfhpT*’ a sturdier and less 

® long-haired breeds and gets along better wi 
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its/ood Theyalsohelpthecatwash CHEETAH AWD OCELOT WILD RELATIVES OF THE HOUSE CAT 

itself Cats are spotlessH clean A "" 

hunter that lies in wait for its prey 
must have no odor to warn its 
victims 

Close inspection will show how 
ideally nature suited the cat for its 
Me as a hunter The back is long f' 
and flejtible with powerful mu«cles * 

The cat can make leaps seven feet 
m the air Its ability alwa>! 



It jumps Perfect mu'cuiar 
trol gives the cat a speed grace and 
del eacy of mo\ ement equaled by no 
other animal 

All cats except the cheetah have 
retractable claws Thej ran extend 
them or draw them back at w II 
There are 18 claws fi\e on each fore 
foot and four on each h nd foot The 
eats paw u almost as u^ful as a 
hand With the forepaws the cat 
washes its face and ears defends t- 
self or plan's with moving objects 

Why the Cat’s Eyee 
Shine in the Dark 
A cat cannot eee in absolute dark 
ness but it needs much less 1 ght 
to distinguish objects than any other 
common animal The eyes round out 
greatly from the head These 
eyes collect light from a wide angle 
li'hen a large amount of light is 
collected and reflected out agaui 
the eyes seem to glow 
■nte cats eyes can adjust them 
sehes to varying degrees of light 
Under a bright light the pupils be- 
come narrow slits In the dark they 
widen to great circles almost as large 
as the entire eye 
The cat s large erect earn detect 
sounds that escape the keenest human hearing They 
are also the sharpest of direct on finders A cat 
Will turn its head instantly toward the source of 
any hidden 



Tbe ocelot is loan 


ti g Souso at mad 


uses them to produce mewing and howlmg sounds 
Above those are prominent membranes called the false 
coids UTien a cat is happy it relaxes the lower 
i.juaei, ,10 , corls, so that they make no sound and lets the air 
The cats long whisken (vibriisae) are useful for play aganst the upper membranes This sets the 
a hunter in the dark They are delicate sense organs membianes to vibrating and produces a soft flutter 
_ ,1. . tfiA •»»•» a-Min-f ^hioTs IB Ojirpn niirfino IjiKPf the house 

With sensitive nerves at each root iney warn tne 
cat of objects in its path Instinct also tells the eat 
the value of caution for its own safety A house cat 
wnll carefully inspect any new object broiwht into a 
room Even a hungiy cat will cautiously inspect s 
dish of food before eating 
How the Cat Pum 


iDg sound which is called purrmg Like the house 
cat some wildcats such as the tiger lynx and puma 
also jniiT (w* Tiger Ly nx Puma) 

• The American Cat Fancy 
I^opfe who specialise in breedmg cats and enter 
mg them in cat shows are called members of The 
Amercnn Cat Fancy or The Fancy Lead ng cat 
inizabons in the United States include the Amer 
. Cat Association the Cat Fanciers Association 
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DOMESTIC SHORT HAIR 

Federation, and the United ( 
Federation. Cat shows are held under rules prescri 
organizations. At these shows, cai sue! 
the ones shown on this and on the opposite pan-e 

?eLchtl“s best of hr 

In most cat shows four classes are recognized T1 

are Kxtlm, for kittens four to eight months ( 
Novice, for cats which have nnt -.-pt t. ""‘•ns ( 
Open, for all cats e.xcept tho=e hai-imr °° ^ 
ships; raampmnsMp, for airciirtwT” 
prize in the Noidce! oTen or^hSnn' v ' 

ptens compete inknttLcli^sitfoTota^ 

toward a Grand Championshfo a ^ i 
champion must be judg^ the BestTh^ 

cl 1 . be dectad . Gmnd Ch.“ p 


household pet (Domejiic Short Hair) 

that a cat must be the Best Champion in a number 
of shows. 

Origins of the Recognized Breeds 

^e long-haired Persian may be derived from the 
ralte wildcat of Asia. Tlie Angora, a long-haired 
"" “"rn Angora, Turkey, no longer exists as a sep- 
bus been interbred with the Persi.an 
breeds have become one. 

f 11^ Oomestic Short Hair is the most wideli' known 
j " ^ ^be cats. It is the result of centuries of acci- 
crossbreeding and may varj’ widely in size, 
<si!' U "PP^^^^'Dce. In cat shows the Domestic 
o Hair must meet the color requirements for the 
entered. Domestic Short Haire 
c do not meet the color requirements for their 
ci!^ are entered in shows as Household Pets. 

e Siamese cat was imported into the United 
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Jtates about 1885 from England It had ^ ™ 
sorted into England from Siam (Thailand) ^ 

iears earler Its distinctive ^ 

points of the mask tail ftf«lleg9--niarktheaai^ 
^3 different in appearance from all other Sa 

mese kittens are bom white the pointa appeanng 
several days later „ . -„in. 

The Burmeee cl m pcb.bl, W*!' > 
vmly ot the Bcme.e It wc raported mlo »>• 
United States from India in 1930 
The Abye.«.» « • doc clf^' 
sacred Egyptian cat It was introduc . 

ml936 ItSdislmctive licked eoal resemble, that 
of the Belgian hare _ - t,i- 

The ancestors of the Manx cat came 
of Man It 13 the only cat that hM no 
back and high hind leg. give .1 • ‘'jnS Oia„ m 
The Russian Blue is seen more m Englatia uiau 


MANX 

recognized cat breeds 

p„ »1,2« oa the fK®"'® ,?ble At bf«<£ and 

the United SUtes There it is called a Fore gn Blue 
The IS a breed quite diatinctive from the blue domes- 
tic short hair commonly called a Maltese Its bright 
blue— almost lavender— fur is th ck The coat is 
double like that of the seal (sec Sea!) 

Maturity and Litters 

A female cat matures at five to eight months the 
nuk at nine to ten months They may live to ^ 19 
or 20 yean of age The average is 14 yea«^The fe- 
male may begm to bear kittens at six months The 
eestatmn per od of the house cat is generally from 55 
to 56 days This penod may vary dependmg upon 





CATS” OF THE ZOO AND CIRCUS 
at CIoTefy'^lla^l? Jh“hS.?e ’c^the/'^e 



the largest members of the cat family. Tigers differ from hois 
mainly in their coat coloring and in not having manes. 


penod of the \anous wild- 
cats ranges from 55 to 69 days 

Some midcats are bom with their ej-es open but 
the house cat is bhnd for several davs. The number 

the^nT® seven/depending upon 

the species. Lions rarely have more than two or three 
joung at a time (see Lion). The house cat averace^ 
four in a litter There can be two littere a year. ^ 

Care and Feeding of Cats 

S-H-SSS 

fo^!SSribS;’m‘S"ndT“‘“f°' “““* 

be fed to them. Fish^nd wTmf 

the diet. From eieht rtirmtl, added to 

tmce daily and fresh n ater^ho^d'bf 

times. UsuaUj a grown cat ne^s h i ““ 

five ounc^ o/foof 

A healths cat has a clossv rnsf j 

tite. Any cat that is sheeted of h ^ ^ 
be taken to a veterinar? Til ^ 

..d fe. Jb.eS)2„ » 

edies. Inoculations given bv n ^ 

tens reach the age of I^w^ kit- 

temper, or felme enteritis, ^bii^’^^n “*■ 
in cats, can aL=o be PrcT ented byT^t^^ti^n^^'^ 


The Origin of Cats 

The origin of the domestic cat is veiy doubtful. 
The first civilized peoples knorni to keep tame cats 
were the Egj’ptians They tamed cats 13 centuries 
before Chnst. The EgrTitian pet was probably the 
iTild Caffre cat of North Africa, a small, pale yellow 
animal with black feet. The Egjptians regard^ the 
cat with superstition and treated it as a member of 
the family. I\'hen a cat died, it was embalmed and 
un^ like a human being, and the members of the 
lainily nent into mourning. To kill a cat was a crime 
punishable by death, hlummified cats are found in 
ruins of ancient Eg\-pt. 

Forty or fifty million years before the Eg 3 "ptians 
■op tame cats, the ancestor of the cat family first 
roamed the earth. This was in the Eocene epoch of 
geo ogle time. This small, long-bodied civethke crea- 
ure, called Miacis, was the ancestor of all camiiores 
> e Ohgocene period two forms of cats appeared 
ancestor of the saber-toothed tiger (see 

Tiger). This beast became e.\tinct moie 

0,000 years ago. The other branch was the 
ncestor of the true cats of todav. The Oligocene cats 
rfiT *’'Shly specialized, and they have 

tken. The habits and physi- 
os oriatics of the cat have been fixed for 20 to 

rpm^' tu ^ . "^1® may e.xplain w hy house cats 

tho ^ independent of pets, with many of 
mets and^ actions of their wild ancestors, 
anrf tv, ^ Christians associated cats with witches, 
black c^t ^'o often depicted in the form of a 
mnTiP T, ’ , '^P®i®*^ftions about cats survive among 

3 peoples even in civilized countries today. 


7 CATERPILLARS 

Caterpillars TJje Jar»ae or young of butter- 
fliea and moths are called catcrpilLirs, from the lAtin 
word ealta ptlosa meaning “hairy cat ' Most people 
recognize the hairy kiade, but there are many cater 
pilLua with hare ekms which are popularly called 
worms such as the cabbage worm 
But a caterpillar is an inject in the making Its 
body consists of a hcsd followed by 12 or 13 segments 
I ike all insects, it has three pairs of permanent or 
true tegs — one pair on each of the first three seg- 
ments directly behind the head These true legs are 
usually hard, jointed, and tipped wath tiny claws but 
m a few caterpillars they are not developed To sup- 
port the rest of its long bodj, the caterpillar also 
has from two to fi\e pairs of soft, thick prolegi 
The second American species is larger sometimes These disappear when the caterpillar changes mto a 
reaching a height of 120 feet It is a nativeof southern moth or butterfly 

Illinois and neighboring states It too la pknted as A caterpillar s eyes are tiny beads usually si^ in 
an ornamental shade tree numlier on each side of the head just aboie the strong 

Catalpas belong to the trumpet creeper family Bif- upperjsws It breathes through nine porelike open 
noniaeeae The scientific name of the southern ca> mgs (Imcfieae) on each side of its body 


Catalpa There are eight or ten species of this 
flowering tree, two of which are found in tlie United 
States and the rest in eastern Asia The common 
catalpa is a native of the southern United States and 
is cuitis-ated as an ornamental tree m most of our 
northern cities It is also grown extensively for fence 
posts and railroad ties as it is quick growing and 
is hardy and thrives in cultivation The clustered 
flowers of this species are wiute, slightly tinged with 
purple and violet m the throat the leaves arc broad 
and vivid green m color, covering the tree with dense 
luxuriant foliage The flowers are followed by pods 
often a foot in length called Indian cigars by lb* 
children The tree seldom attains a height of more 
than 40 feet 


tslpa IS Catalpa bu/nomoides The northern tree is 
Calglpa ipeeio^a 

Catbird The catbird is the mockingbird of the 


WTien a caterpillar hatches from the egg laid by the 
mother butterfly or moth it is usually very small 
But It grows rapidl} and soon gets too large for its 


north Like its southern relative it mimics the skin Thereupon the old skin splits, and the cater* 
other birds with many musical flourishes Its name pillar wnggics out of it, clad in a soft new dress It 
cornea from its success in imitating the plaintive mo/t* thus four or five times Some caterpillars eat 
mewing of a cat It is a bird of the thickets One their old skins The hawk moth caterpillar, one of 


usually sees it slipping quietly through the garden 
hedge or the heavy shrubs of roads de and field 


the largest, may grow four inches long the clothes 
moth caterpillar, one of the smallest seldom exceeds 


The catbird is about mne inches long It is not one-quarter of an inch Some caterpillars live only 
showy with bright feathers but no bird of the garden a few days before turning into butterflies or moths, 
« clothed with more distinction Both male and but most of them last through the warm season A 
female are blue gray, nn* ,ts stms'FR very few may liv^ as long 


IT SIN GS FO R I TS SU EE ER 


MitH black cap and tail 
and a patch of chestnut 
under the tail (For 
picture in color, eee 
B rda) 

The large nest of twigs, 
dead leaves and rootlets 
may be hidden m the 
shnibbery about the very 
door of the house or la 
swampy thickets There 
are four to six eggs of deep 
bluish green color (for 
picture in color, see 
Egg) Catbirds eat in- 
sects and frmt, sometimes 
the garden bernes but 
they prefer wild fruit if 

it 13 to be had Thej are io<io«5ttiTe euiuier ud iw 

common m the greater 

part of temperate North in» combine^- *“■ 

America They winter 

from the Southern states through Central Ame^ 

Catbirds are related to mockingbirds and thrashers 
The three comprise the family Mmidae so nam^ 
becau'e of the birds skill in imitating oti er bird 
songs The scientific name is n uiirlelia earohnerutt 



(t It todsuoy other bu<j 


BS four years before they 
change 

The change caierpillara 
undergo u called mftamar- 
pfmsxs (tee Insects) The 
first step for many moth 
caterpillars is to build 
cocoons They spin them 
with threa la of sticky fluid 
that flows from an opening 
in the lower hp and hard 
ena in the air (see Silk) 
Some of them form bags of 
sific t’nat entirdiy enAose 
them Others roll up a 
leaf, fastening the edges 
with the Bilk Many of the 
hafry kinds pad the cocoons 
with their own hair Some 
caterpillars, including 
most of those m the but- 
terfly group, do not build 
eoCDons Many moth caterpillars take shelter simply 
by burrowing m the ground or under a stone or fallen 
leaf Butterfly caterpillars suspend themselves from 
leaves or twigs by their tails or spin a button of silk 
on a twig or leaf and hang from it by a silk girdle 
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But whether pro- 
tected by a cocoon or 
not, the caterpillar 
now sheds its last skin, 
and in pla ce of it gro ws 
a tough flexible shell 
or case. When this 
happens it has become 
a -pupa. The moth 
pupa is usually dull 
brown and mummj- 
hke. The butterfly 
pupa (sometimes 
called a chrysalis) is 
shmy and often bnl- 
hantly colored. In- 
side the pupal or chrj - 
sahd case, the rudi- 
mentarj* wings and 
other organs enlarge 
to make the moth or 
butterfly. The change 
may be completed m a 
few days or it may 
take sexeral months. 

To grow and pre- 
pare for this period of 
change, caterpillars 
eat enormouslj , caus- 
ing widespread dam- 
age to trees, flowers, 

and crops (see Insect s) . 

The Ian a of the Poh - 
phemus moth, a spe- 
cies of the American 
silk worm, has been 
estimated to eat 86,- 
000 times its own 
weight in its 56 daj's 
as a caterpillar. 

But caterpillars are 
the prej' of manj' birds 
and insects, especiallj 
parasites. To ax oid 
their attacks, cater- 
pillars hax e X arious 



natural protections Tins cat oi 

to Thcphoto^phshcwctaboctK 

blend "VVlth their sur- ** caady appearance yellow, and blue, and ca 

roundings. Others hax e startlin A A ‘ 

^erj^^brJ J r i‘^i boys catch in roaddde ditcl 
few ® unpleasant siSls, and a ve^ flatfishes have smooth scaleless bodies, but their d 

fe^oxv poisonous nettle-hke hairs. ' “ Pectoral fins bear poisonous spines that n 

also some^m^Pc°<- (order Hymenoplera) are wounds. Tilth the long barbels t 

ilyonenairofpx ^ .(^toipiUars, but a saxvflx- has -m-.j j the their broad jaxvs, thej e.xplorr 

:\TFlsa In p!® ^ f°?“*terflies and Moths). they lix e. Almost anyt 


also sometimes called cater^fllare are 

only one pair of ejes (Seeaf^Rntt ^ has 

Catfish. In ataost efeS^^^'^fdMoths^ 
the Rockies lixe members of the 
abothrixeinthePacState^S^be- They 
mtroduced. They range in p^p they have been 


■mi rij t-ue lueir Droaa jaws, tnej expiure 

, 5 bottoms where thev Ine. Almost anytl 

tnp tod they eat. Yet their flesh is firm and h 
nf Thej form the most valuable a 

Tn j Kix er and its tributaries. 

Kfw.oUp .4 « sxxift channels of these rivers live 
The largest of the. 
catfish, but the jeUow catfish, or f 
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CATHEDRAL 

head catfish may reach lOO pounds These panta an the whole countryside In the magnificent Gothic 
greatly outnumbered by the common channel catfi^ eathedrala built mostly between the 12th and the 15th 
wh ch weigh from 5 to 20 pounds centuries the tall pointed window openings are fille 1 

The common bullheads rarely more than a foot with pictures in stained glass the rich and var ed 
long oftenprosetobethehardiestof ouffishcs They colors of which add to the splendor of the interior 
manage to live when their ponds freese almost sold Eveiywhere within and without the sculptor g art 
and all their neighbor* die When ponds dry up thqr has scattered figures of men animals and plants 
burrow down into mud and wait for the rains Artists and sculptors have vied with one another m 

Inclu ling the ^ anoua sea eatfi'ihes more than I 200 representing the history of mankind and of Christian 
species are distributed over the world Largest of ily Scenes from the Bihle figures of the saints and 
all 13 the Danube a shcatfish or wels {S^larut ^anu) representations of the \irtue8 and Vices make up a 
It may grow as long as 12 feet and weigh as much kmd of layman s Bible that appealed to the eye an 1 
as 400 pounds The acientihe name ol the tilue waa understood by aft 

catfish 13 IcJafui-uj /ureoiue yellow catfish Ptfodtdu Though these glorious Gothic churches are generally 
ofuBn* common channel catfish IctoturM punrfotui counted as the noblest expressions of man a achieve 
common bullhead Atnciurua neiufoju* ment in the art of bu Idmg cathedrals built in other 

Cathedral Early m the Mid lie Ages when Lstin styles of architecture are no less supreme m their way 
was still the language of religious and P htical I fe Byzantine Romanesque Renaissancf— all have their 

throughout western Europe the church which con- special beauties (Srs Architecture ) 

tamed the official scat” or throne (cnfWro) of the It took himdrels of years to construct such catho- 
bishopwasUownastheeecfesmcotfierfrafsor church drals as \otre Dame in Pans St MarksmVence 
ofthewat Astwne went <sti this term *»* shortened Canterl ury in England and Cologne m Germany A 


and today we call the 
church over which the 
bishop presides the 
cathedial 
In medieval days 
all western Europe 
was Roman Catholic 
and so the entire 
community united in 
the effort to build a 
church which should 
cot only glorify reli 
gion but which should 
also be a credit to the 
city The bishop s 
church usually was 
the largest finest and 
most richly adorned 
church building m the 
diocese or bishop s 
district This is rot 
always true however 
The Church of St 
Peter s at Rome is the 
"niwiv "^ignuift iluurdii 
m Christendom yet 
the seat of the pope — 
as bishop of Rome— 
IS the oiler but less 
splendid basilica of 
St John Lateran 
As a result of those 
efforts of medieval 
men we have today all 
over western Europe 
great gray stone 
cathedrals whose roofs 
and towers dominate 


REIMS CATHEORaL-A GOTHIC OEM 



such as those at 
Amiens Reims Ant- 
werp andSt Paul Bin 
London have been se- 
riously damaged m 
recent wars but great 
advances have been 
made m the art of 
restoring the«e price- 
less monuments 
Though the med eval 
cathedrals have never 
been equaled there 
are many fine modem 
examples In Liver 
pool IS England slarg 
esccathedral aOothic 
stru lure I egun in the 
20th century 

hotable cathelral* 
in America include the 
Roman Catholic ca- 
thedrals of St Pat- 
rick in New york 
City AotreDsnein 
Montreal and the ca 
thedral in Mexico 
City The Catce irai 
of St John the Divine 
m N ew Y ork City and 
the National Cathe- 
dral of St Peter and 
St Paul m Washing 
ton D C are Protes 

tant Episcopal (See 

Cathedral ID the 

Pact Index at the 
end of this volume ) 
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Gather, Willa (1875-1947). In such classic Amer- 
ican novels as ‘0 Pioneers!’ Willa Gather wrote of 
people she had known as a girl in Nebraska. Her 
friends were both native Americans and European im- 
migrants and their children. She showed how these 
pioneers adapted themselves to the rugged prairie 
life and how they helped build western America. For 
her depictions of this 


valiant spirit, Willa 
Gather won wide ac- 
claim as a novelist. 

Willa Gather was bom 
Dec. 7, 1875, in Win- 
chester, Va. Her family 
had been Mrginians for 
four generations. Wien 
WiUa was eight, her 
father bought a ranch 
near Red Gloud, Neb. 
The child was excited by 
the change from a set- 
tled, eastern coimnunit3’ 
to a semifrontier life. 
Often she would ride 


WILLA GATHER 



WlUa Gather won fame for her 
novels of frontier Ufe. 


to a neighbor’s house and listen to the old women tell 
of their childhoods in Sweden or Bohemia. 

“nrere were no schools near the ranch so she studied 
at home. A neighbor taught her Latin, and Willa read 
Lngteh classics aloud to her grandmother. The pretty 
red-ha^ girl loved the outdoors. Wien WUa was 

She attended 

Red Cloud High School and the University of Ne- 
braslm. Mter graduation in 1895 she worked on a 
cnW f for six years, then taught high 

idtltoS.soSlr’'’' 

contributed stories to .VcCfure’s 
‘he magazine, and 
W mi managmg editor. But editing left 

Ca£^“? ?^^^'ohbS?op’^927]7a'ttu<h^^ 

U ilia Gather never marrifiH qu r j . . 

New York City or traveledTpnf? hved quietly in 

appearances whenever po=^^ Sfe 

to cMldhood friends and^iTSVi^if remam^ loyal 

m New York Qty on XpS^f S? ^he died 

Catherine the great (172^17001 - , , 

most famous queens in histo^^ nas Catl' 
press of Russia. She was a teaurifid 
efficient ruler, but her immnn,i* ^ ^ j 

notorious ^ughout Europe conduct made her 
Catherine was the eldest cWld of * " 
t.t. 0II.I 


was bora at Stettin (now Szczecin, Poland) on May 
2, 1729. She was christened Sophie Auguste Friedrike; 
her girlhood nickname was Fike. 

Wien Fike was 15, she and her mother were invited 
to Russia by Empress Elizabeth, daughter of Pete 
the Great. The empress was looking for a wife for 
her 16-j'ear-old nephew, the Grand Duke Peter, heir 
to the Russian throne. Fike was intelh'gent and gave 
promise of her later beaut}'. She was approved. 

On June 28, 1744, Fike was received into the Ortho- 
dox church and renamed Catherine. The next day she 
became engaged to Peter, a small, delicate youth who 
still played with dolls and lead soldiers. Tliey were 
married on Aug. 21, 1745. The marriage was unhappy. 
Peter remained a boy in body and mind. Catherine’s 
first child, later Czar Paul I, was not bom until 
1754, nine years after the wedding. Four more chil- 
dren were bora in later years. 

The Empress Elizabeth died in Januai}’ 1762 and 
Peter became Czar Peter III. His weak-minded ways 
soon made him unpopular. He offended church digni- 
taries and preferred the companionship of Germans to 
Russians. But Catherine was well liked. She had ac- 
cepted Russian customs as her owm. In July 1762 
the army placed Peter imder arrest and declared 
Catherine empress. Several days later Peter died 
after a scuffle with liis guards. 

As grand duchess and as empress Catherine read 
and studied much. Often she rose before the servants 
and began work. She sta rted to write a histoiy of Ru^ 
sia, made a digest of Blackstone’s ‘Commentaries'. 

and wrote several 
CATHERINE THE GREAT ^er rule WSS 

greatly influenced by 
such Frenchmen as 
Voltaire and Diderot. 
She admired French 
manners and insisted 
that her court adopt 
them. 

Catherine reigned 
for 34 years. She in- 
creased the number 
of nobles and their 
privileges, installed a 
new code of laws, and 
e.xtended the bound- 
aries of her empire. 
She helped divide Po- 
land among Russia, 
f -D , , Austria, and Prussia 

tsce Toland). Her important agents and ministers 
rame her favorites. One of them. Prince Geo^ 
o emten, commanded the armv- in the ’Turkisb 
ware. Under him, Russia won the Crimean Peninsula 
and access to the Black Sea. 

Fnghtened by the French Revolution’s threat to all 
onarchies, Catherine attempted to ally the rest of 

SeSr^^ 

successful. As she grew old, her beauty faded and 
■“be became fat. She died Nov. 17. 1796. 



aer beauty and intelligence. 



The Most USEFUL 
of All 

DOMESTIC ANIMALS 


£«tS CM,'. “r„ 4T * 

mile and puamg buru«n,'> are important in 

almost e\ery country of the «oiH In some parts of ber of toes on its hoofs (see Ruminants) Bonnes be 
Africa a man s nealth is com ted n toms of the long to the famify ^oitd'ie and eie of the genus Dm 
cattle he onns In the Unite I &Uto« noie than Luropcan and most Amercan cattle belong to the 
8S million cattle provide work an I wealth for ranrli epee es Boi taurus The humped cattle of Africa In 


eri farmers dairy and leatler workers i 


I China ami southeastern Asia called te&u* la- 


in ages long past cattle roameil w 1 1 o\cr most of fong to the species Bos tndteus Other humped forms 


the world Men hunted them for their m 


e the pour and the ^aynl of southern India some 


Some cattle are still wild Americas muok x and of which have been domesticated and the numerous 
bison are w ilJ cattle Men probabl> dome<t c >te<l cat and nell*domesticated banleng (also spelled ianftn 
tie somewhere m southwestern Asia dunig tie eaity hanttn^ or (same) of India Burma Malaya and the 
part of the New Stone Age (see Civil zation Mao) Indonesan loiaDds Still others are the bison forma 
tVhflt Cattle Are of Lurope ond America and the yak of Tibet m Asia 

The word cattle once meant all kinds of domestc The bison (in America often incorrectly called buf 


animals The word comes fiom the Latin \ ord capt- 
Inie which means wealth or piopertj Through 
French and Enghsh usage and adaptation the word 
cattle IS used now only when refeir ng to fcottnes 
A bovine is a cud chewing ruminant wath a lour 
chambered stomach hollow horns and an even num 


A HEREFORD CALF 




After A few months on mother s milk this IiiUe calf will Os 
fenened onjriia hiy end si age 


talo )hasnotbeendomcsticatedbutthe>alchas The 
true buffalo of southeastern Europe and Asia has been 
domesticated also It is widely used for milk and 
meat product on and as a draft ammal 

One variety of the European Bos taurus was the now 
ext net wruA (Bos pnmiyentus) at one time popularly 
called giant ox and aurochs (This was not the 
European bison which was also called aurochs ) The 
unis was very large its withers (higl est point above 
the shoulders) often measuring as high as seven feet 
itaoii'ier Eofopeja tanel} * eetuch smsOer srtti-ns! 
was tie CetlK ei (Bos longifrmi) Most European 
and American breeds of today descended from one or 
the other of these two varieties and some are de 
ecended from both 

hlature cattle have 33 teeth but they do not have 
teeth in the front of the upper jaw Thus a bovine 
graops rooted grass in its mouth and tears the blades 
free b> a sidewajs movement of its head 

A bull IS a male and a cow is a female bovine A 
mif IS the joung of either sex A bull calf is a young 
makbovine a Aei/er caff is a young female Between 
one itnH two years a bovine is called a yearling A 
mot her cow is called a darn A steer is a male bovine 
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WORKING AND WILD CATTLE 



These four Bavarian cattle (left) pull a plow. Cattle, used as The gaur bull (right) is fierce and much larger than most domes- 
work animals, are called oxen. Oxen sometimes pulled the tic cattle. Gaur cows are only a little bigger than Jersejs. 
prairie schooners of the pioneers who settled the American West The gaur, or Indian bison, roam wild only m southern inam. 


which before it reaches maturity is made incapable 
of mating; a spayed heifer is a female bovine similarly 
operated on. Desexualized cattle are gentle and trac- 
table; they also gain weight faster and produce finer- 
grained meat. Most male oxen are steers. 

Some cattle do not grow horns; they are called 
polled cattle. Purebred cattle eligible for registra- 
tion with the various breed associations must have 


descended from arbitrarily selected foundation stock. 
Cattle that have the characteristics of a specific breed 
but are not purebreds are called grades. Cattle 
hawng poor breed characteristics are called scrubs. 
It is a common practice to mate grade cows with 
purebred bulls to improve, or upgrade, the progeny. 

The life span of cattle would be about 20 years 
but nearly all are sent to slaughter much earlier. 
Heifers are first mated when 15 to 20 months old". 
The gestation period of bovdnes is about 282 days. 

Selective Breeding 

Today’s domestic cattle of Africa, Asia, and the 
Indonesian islands are very much like the cattle 
tha,t lived in those areas 2,000 years ago. In Europe 
and America, however, cattlemen have produced new 
and superior types of cattle. They did this through 
Bekctxve hreedxng. 


leading cattle-producing countries 

Country Number of Head* 

S States: 

Brq7il o2, 535, 000 

S....::::::;;:::: 

Sr. tss 

GerLuy.:;:;: 

Australia 

Union of South Africa. . ! ] ! 12^7000 

Mexico 

United Kingdom. ; Smn 

Canada.... 9,624,000 

,, , 9,537,000 

*A four-year average flneludes buffaloes 


Robert Bakewell, an English farmer who lived be- 
tween 1725 and 1795, is credited with first appljing 
the niles of selective breeding to cattle. He estab- 
lished such principles as “like begets like,” “plan 
an ideal type,” and “breed the best to the best." 
Later he began to use inbreeding (mating related 
cattle), saying “inbreeding produces refinement and 
early maturity.” His method was to pick a bull of 
good beef quality and mate it to a cow of similar 
good qualities. By carrjdng this plan of 
through several generations of cattle, he developed 
fine beef-type animals that usually had young of the 
same characteristics. His methods, qualified by later 
scientific discoveries in heredity, are used by cattle 
breeders today (see also Biology; Heredity). 

Cattle that display qualities unlike those of their 
parents are called sports, or mutants. German scien- 
tists, by mating varieties that showed qualities of 
long-ago ancestors, have been able to produce animals 
similar to the ancient urus. 

Cattle in America 

Because no native American Bovidae has been do- 
mesticated, America had to import its domestic cattle. 
Most of America’s cattle came from Europe and so 
belong to the Bos taurus species. Since 1900, however, 
the species Bos vidicus, or zebu, has been imported. 
(Information on the imported zebus will be found 
under the subhead “Beef Breeds” on a later page of 
this article.) 

Noisemen first brought European cattle to America 
about the j’ear 1000. Their colony disappeared, how- 
ever, and their cattle disappeared with it. Columbus 
next brought European cattle to Hispaniola (Haiti) 
on his second voyage (1493). In 1519 or 1520 Cortez 
took Spanish cattle to ivhat is now Me.xico. Because 
of the great length of their horns, these cattle were 
called Longhorns. 

The Longhorns were big, wiiy, and muscular. They 
proved hardy foragers of the open range. They no 
only survived w’olf and mountain-lion attacks, bu 
thrived in semiarid country. Spanish priests drove 
the Longhorns to the missions they established m 





Fetas New Mexico and California Longhorns be The Jamestown colony m Virginia got its firxt 
latne the dominant western tjTie and were so jdcnti Engl sh cattle in 1611 As the English Dutch and 

icdwithTexasthattheysometiraeswerecalledTexas French settled the eastern coast from Canada to 
^nghoms Longhorns prospered in South Amenca Finnda they brought the r cattle with them 
100 With them Bras 1 an 1 Argentina base become At that time cattle furnisheil some m Ik but usu 
^^dmg exporters of beef (see Argentina Bmtil) ally only during spnng summer and fall They 
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RELATION OF CATTLE NUMBERS TO HUMAN 
POPULATION IN THE UNITED STATES 

Milk 
Cows 
9,672,000 

11.754.000 
15,000,000 

16.544.000 

19.450.000 

21.455.000 

23.032.000 

24.940.000 

23.853.000 

’Figures include heifers and bulls that belong to dairy herds 




All 

Other than 

Year 

Hujlaks 

C.ATTLE 

Milk Cows* 

1870 

39,818,449 

31,082,000 

21,410,000 

ISSO ... 

50,155,783 

43,347,000 

31,593,000 

1890 

62,947,714 

00,014,000 

45,014,000 

1900 . . 

75,994,575 

59,739,000 

43,195,000 

1910 ... 

91,972,266 

58,993,000 

39,543.000 

1920 . . 

105,710,620 

70,400,000 

48,945,000 

1930 ... 

122,775,046 

61,003,000 

37,071,000 

1940 

131,669,275 

68,309,000 

43,309,000 

1950 

150,697,361 

77,963,000 

54,110,000 


taken from United States census figures, shows that 
dairj-Mttle beef-cattle breeders have been increasingly efiicient 
since 1890. In that year the cattle population was about 95 per cent of the 
humm popu ation; in.l950, to meet tfairy and beef needs, tte cotStv r^ 
quired a catUe population of only about 52 per cent of the h iin^n po^lmiJm 

usualljr dried up during the \nnter because of lack 
of proper foods, but the European cattle were supe- 
rior in ment qualitiGs to the Longhorns. 

Texas pioneers from the United States raised the 
Longhorns. Their herds grew very large, and soon 
after Texas ]omed the Union (1845) they begandrixing 
cattle eastward to New Orleans and northeastward 
into Missouri, Illinois, and Iowa. Still later they were 
driven to feed on the grasses of the northern Great 

railroads 

in the est, the dnves continued. The whole great 
ranchmg country of the West prospered with Long- 
horn cattle. There the techniques of herding and 
randing were developed. Sometimes so many cattle 

be soir could notaU 

nf ffi prospered from the sale 

of cattle hides and tallow. (See also Far West.) 

11 seaboard became more heaxiiy pop- 

ulated, pioneers pressed over the Appalachians inL 
Temessee, Kentucky, and Ohio. They took their 
eastern cattle ^ith them. After the Chil Snd 
with the building of railroads the westward tido r 
pioneers increased. Eventually the LonghorS and thf 
eastern cattle met. The superiority of thTSl 

lound th.t ,h.r .nd 

I.o.6ho„, „,h Eastern tree, thi 


^ypes the Longhorn gradually 

dajrj^attle 


disappeared. Only a few head of them remain 
in North America. (For a picture of a Long- 
horn, see the article on Cattle Eanching.) 
Dairy Cattle 

The dairy farmer earns his principal income 
from the sale of milk and milk products. Other 
sources of income are the calves sold as teal 
and the old cows and bulls sold as beef. Most 
x'eal comes from the slaughter of dair)- calves 
not needed as replacements. Few dairy cattle 
are permitted to die of old age. 

Dairjdng can be combined x\-ith almost any 
type of agriculture. More than 76 per cent 
of the United States farms and ranches keep 
at least one milk cow, and for this reason dairy 
cattle are the most widely' distributed of all 
domestic animals. 

About 1 1 per cent of the farms mthin the 
United States are commercial dairy farms— 
that is, milk is tlieir chief product. Since milk spoils 
quickly', commercial dairy' farms that sell whole mill. 
lie close to population centers. Such a milk produc- 
ing area is called a niilkshed. Dairy farms mthin 
the milkshod must operate under rules of sanitation 
imposed by' the healtli boards of the cities and states 
tliey supply. Tliese rules include periodic tests of 
the dairy cattle for disease and inspections of milk- 
ing rooms and tlie handling and cooling of the milk. 

Commercial dairy farmers beyond the milkshed gain 
their principal income from the sale of cream, which 
is the light part of whole milk and contains the but- 
terfat. Cream is less bulky to ship and commands 
a higher price than milk. Commercial dairy farms 
still more distant from the population centers sell 
their milk to factories that manufacture it into but- 
ter; cheese; ice cream; condensed milk (part of water 
content evaporated); casein; lactose; lactic acid; 
dried whey; canned whole milk; and powdered whole 
milk, skimmed milk, and cream. These farmers en- 
gage in dairying because their farm-grown products 
are more profitable when converted to milk through 
feeding to dairy cows than when sold direct from the 
farm. Excess milk produced within tlie milkshed and 
cream areas is called surplus; surplus milk is also 
mraufactured into milk products. 

The great dairy belt of the United States extends 
southward from New England to central Maryland, 
and westward across the Mississippi to eastern Iowa 


Beeed 


Ayrshire 

Brown Swiss. . . . 
Guernsey. . . . 

Holstein-Friesian 

Jersey . . . _ 


Place of 
Okigin 


British Isles 
Switzerland 
British Isles 
Netherlands 
British Isles 


Ax'erage Weight 


Cow 


1,150 

1,400 

1,100 

1,500 

1,000 


Bull 


1,700 

1,850 

1,600 

2,000 

1,500 


-•Average per Cow 
Milk Prodoctiok 
OF Registered Herds 


I\Tiole Milk 
(lbs.) 


9.016 

9,478 

8,208 

11.243 

7,037 


Buttcrfat 

(%) 


4.0S 

3.96 

4.80 

3.48 

5.36 


O.ve-Yeab 

Record 

Milk 

Proddctiox 

Obs.) 


31,156 

29,569 

26,672 

42,805 

23,677 




and ^lmne«ola Of Iho state'! vnttiin the tJ i ry belt 
isconsin has the largest number of dairy eowa num 
than 3i million Other Ja;*® prodac ng states 
are Minnesota Isew Yorlr Iona lllinon Ohio 
Mich gan Pennsylvania and Indiana Over all the 
United States there are about 26 milbon dairy cows 
heifers and bulls (Sec also Agriculture Butter 
Cheese Dairying Farm Life lee Gteam Milk ) 

Dairy Breeds 

Dairy cows are relatively lean quite angular and 
ha\ e large udders Dairy breeds has e been de eli^sed 
to the conformation (shape and etructiure) of an 
ideol dairy type Purebred dairy cattle are regw 
tered with the appropriate breed assoc ation hlaoy 
purebred bulls are used to upgrade herds of grade 
cows Grade cattle are spoken of as belong ng to the 
breed they are bke 

Usually the cows that conform clo'seh to the ideal 
da ry type are good milk producers but this is not 
alnay'a bo Dairy breeding nov dei ends more on 
nulk records than on conformation Mating a bull 
that has had daughtera of high m Ik production to 
C0W8 that are high producere and that are them 


13 CATTLE 

selves the daughters of h gb producing dams is the 
usual method of producing better milk cattle 
COWOStTION OF THE MIl-K OF DAIRY BREEDS 
Totai. Souoa Avesage Fat Photeiv 
BRBen % % 

Ayrshire 13 00 4 00 3 50 

Brawn SwBg I3 00 4 00 3 50 

Guernsey 14 50 4 96 3 75 

Hidstein 12 30 3 42 3 30 

Jersey 14 80 5 36 3 80 

(Vhr pictures in color of these breeds lee Milk.) 

The Ayrehire breed originated m Ayrshire Scotland 
It IS red of any shade and white with the colors 
clearly dehiied ^me black and bnncfle markings are 
acc^iabte m purebred registration but they are not 
de® red Its horns indue upward are of tnedum 
length and tapertoward the t ps A mature cow weighs 
about I 150 pounds Ayrshires were first brought to 
the United States from Scotbnd in 1822 later some 
of the importat ona came from Canada Herd de\ slop 
Blent did not b^m until the 1*180 s A record one 
year nullt production for one Ayrsh re cow was 31 156 
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THE BRAHMAN AND A BRAFORD 






A zebu brought to this country from India is called a Brah- 
man. Its heritage equips it to endure heat and to resist dis- 
ease and insects. The neck hump is mostly cartilage and fat. 

pounds. The AjTshire Breeders’ Association, organ- 
ized in 1875, has headquarters at Brandon, Vt. 

The Brown Swiss breed originated in the valleys 
and on the mountain slopes of Switzerland. .\s a breed 
tjqie it probably developed many centuries ago. The 
breed colors are varying shades of brown. The nose 
and tongue are black, and a patch of white spreads 
backward from the muzzle. The horns rise slightly 
and taper toward black tips. At maturity a Brown 
Swiss cow weighs about 1,500 pounds. Brown Swiss 
cattle were first brought to the United States in 
p70. A record one-year Brown Swiss milk production 
mr one cow was 29,569 pounds. The Brown Sw-iss 
Breeders’ Association, organized in 1880, has head- 
quarters at Beloit, Wis. 

Guernsey breed originated from cattle native 
to Bnttany and Normandy, France. It was developed 
on the Bntish Isle of Guernsey, near the French 
coast Monks brought cattle of the two kinds to the 
island about the year 1000. Crossbreeding of the 
resulted in the Guernsey. In 

V ? deterioration 

of their breed, forbade the importa- 

tion of any other cattle to the island 
e.xcept for slaughter. 

TT guernseys first brought to the 
United States in 1831 were a cow and 
a bull. By 1877 the development of 
Guernsey herds resulted in the found- 
mg of the pelican Guernsey Cattle 

Club. Its headquarters are at Peters- 

borough, 

The average Guernsey cow weighs 
about UOO pounds. A record one- 
year milk production for one Guern- 
sey cow was 26,672 pounds. The 
Guerasey milk is a rich yellow color 
and has an average butterfat content 
of 4.96 per cent. One or more Guern- 
kept with 

oLtem herds to mcrease butterfat rougw^mav troughs Uke this one ^ 

to feed wheneler thev “d “ttle ere penmt‘t< 

“ever mey like. The steers above are of the Red Poll breed. 





In the United States Brahmans are crossed with other breeds to 
secure heat-, disease-, and insect-resistant animais. This £ss 
cross between a Brahman and a Hereford is called a Braford. 

content and improve the color of the milk. Guernsey 
beef, because its fat has a yellow color and its muscles 
are fl.at, is not popular as meat. 

The Holstcin-Fricsians (usually called simply Hol- 
steins) arc the most numerous dairy cows in the 
United States. Their black and white markings are 
clearly defined. A mature cow weighs about 1,500 
pounds. Its horns incline fonvard, curve a little in- 
ward, and taper at the tips. The.v are the largest 
milk producers of all breeds, but the butterfat per- 
centage of total milk is less than that of other breeds. 
A one-year record production for a Holstein cow ivas 
42,805 pounds. 

The Holsteins originated in the Netherlands. Al- 
though some were probably brought with the first 
Dutch settlers of New York (about 1621), the breed 
did not become popular until after 1852, when a large 
number of Holsteins were brought to this country. 
Several Holstein associations were formed by brew- 
ers. In 1885 these joined to form the Holstein- 
Friesian Association of America. It maintains head- 
quarters at Brattleboro, Vt. 
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Aithough the Jersey breed is tlie smalle<tt of the 
dairj cattle it produces the largest percent^ of 
butterfat an a\erage of 5 36 per cent Dairy farmers 
w ith Holstein herds ofteri keep one or more Jerseys to 
build up the butterfat content of their milk The 
mature Jersey cow weighs about 1 OOO pounds Its 
color IS a shade of fawn and it may or may not haae 
white markings Its horns small at the base mchne 
fonvard have an inward euiaing tendency and taper 
tow aril the tips Because of its small sise the Jersey 
eats somewhat less than cows of other breeds conse 
quently it is less costly to raise and maintain A 
one-year record milk production lor one cow was 
23 677 pounds Jersey beef brings somewhat lower 
prices because its fat has a yellowish color 

The Jersey is one of the oldest of the dairy hrecils 
It originated on the Isle of Jersey a Bntsh island 
near the coast of France and the Isle of Guernsey 
There are said to be more Jersey tvpe cattle through 
out the world than any other dairi breed Because 
of its small size it was the preferred milk cow for 
\oyagea in the old sailing ships As early as 1780 
the Isle of Jei-sey forbade the importation of any 
cattle except for immediate sbughter Registered 
Jereeys were fint brought to the United states in 
the 18 jO 8 The American Jersey Cattle Club founded 
m 18C8 has headquarters at Columbus Ohio 

Among the other dairy breeds in the United States 
are the Dutch BtUed the French Canadian and the 
Kerry The Dutch Bolted has a broad white stripe 
about the middle of its otherwise black body Both 
the French Canadian and the Kerry are small cattle 
the cows weighing about 000 pounds but their milk 
IB produced at a small cost for feed These breeds 
are mostly in eastern Canada and the nortbea«tem 
part of the United States 

Beef Type Cattle 

The beef type bovine is squarely built The body 
IS short low.«!et broad and deep The legs are 
short and well fleshed and both top and bottom Imes 
are almost horizontal The beef ty^ bovine quickly 
converts the food it eats to muscle and fat 


A DUAL-PURPOSE BREED 
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Beef cattle are produced in almost every section 
of the United States and its possessions including 
the Gulf coastal area from Florida to the Mexican 
border awl the Hawaiian Islands The 13 largest 
beef producing states (not necessarily in the order of 
production) are Texas Iowa Nebraska Kansas 
niUKMs Missouri Califom a Oklahoma Minnesota 
Wisconsin Ohio Michigan and New York 

In the western regions cattle graze over a vast 
area some of it leased government pasture and for 
Older cattle marketed from this area are usually 
fattened on grass Thev are not top grades of beef 
an I are aUu^tered a« soon as marketed The 
voui^er cattle are usualh sold to feedlots near the 
■daughtenng centers of Kansas City Mo Omaha 
Neb Sioux City Iowa St Lnui< Mo Bt Paul 
Mum Fort Worth Tex Denver Colo and ‘'t 
Jo«eph Mo At the feedbts they are fattened ar fin- 
ished on roughage (hay and siUge) and grams cotton- 
seed cake or si^r beet pulp A considerable number 
of other cattle are finished on roughage and pasture 
gross The com belt finishing operations produce the 
finest quality of beef Here most of the highly desired 

babv beef is finished 

At birth a beef tyqie calf weighs about 80 pounds 
At SIX months a well fed ammal weighs about 450 
pounds and at I2months about 850 pounds If well 
fed until 24 mooth* old the atumal will weigh about 
1 300 pounds Thus in the first 12 months the weight 
of a good beef an mal increases almost 800 pounds 
but m the second 12 months falthough the intake of 
food IS much larger) it mcreases only about 450 
pounds Young beef is therefore levs costly to produce 
than oMer beef 

Baby beef cattle soldbetweenSand IS months old 
range from 600 to 1 100 pounds The age and the de 
gree of finish control whether the cattle will be 
marketol aa prime choic* good medium common or 
one of the lesser grades 

Belter quality beef animals weigh more than ani 
mats of lower grades of the same age There is about 
100 pounds difference between ammals graded com 
monan Igood and there is another difference of more 
than 70 pounds from the good to the choice and pnme 
grades Weightalone however is nnt the determining 
factor on quality , quality depends on the texture and 
shape of the meat cuts 

Higher grade cattle (choice or prime) yield a 
higher percentage of their live weight as salable 
meat (eoraus) than do lower grades High-quality 
beef onimalB yield carcasses that are 80 per cent of 
live weight The poorest quality animals yield car 
casees that are only 40 per cent of live weight The 
averse beef carcass of all grades yields 53 4 per cent 
of bve weight («ee aUo Meat Packing) 

Beef Breeds 

The Afienfeen An^s (often called simply Angus) is 
an all black polled breed It originated from na- 
tive wild cattle m northern Scotland The breed was 
developed in the slures (counties) of Aberdeen and 
Angus probably m the middle 1700 s Angus cattle 
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were first brought to the United States in 1873. 
Some were crossed uith another British breed. The 
majorit}- of the resulting calves were black and almost 
aU were polled. These crossbreeds fattened smoothlj- 
and quickly. A purebred .Angus herd was started with 
new importations in 1878. The American Aberdeen 
Angus Breeders’ Association, formed in 1884, has 
headquarters at Chicago, 111. 

The Shorthorn breed ranges in color from solid red 
and red with white markings to roan and white. It was 
de^ eloped principally in the English counties of Dur- 
ham and York, and in the past has also been known 
as Durham. A branch of the breed is polled, and 
the name for these is Polled Shorthorns. Purebred 
Shorthorns were first brought to the United States in 
1783. Starting in 1846 several Shorthorn breeders’ 
associations were formed. In 1935 these joined to 
form the Amencan Shorthorn Breeders’ .Association, 
which has headquarters at Cliicago, lU. 

The Hereford breed onginated in Herefordshire, 
England, from cattle common in the area and spotted 
cattle brought from the Netherlands about the middle 
of the 1700’s. There are more Hereford cattle in the 
United States than any of the other beef t>-pes. 
Herefords are red wath a white face. They are often 
called “wlutefaces.” A strip of white mdends from 
the neck reanmrd along the back, and the underparts 
are wliite. Henrj’ Clay imported some Herefords as 
early as 1817. Another herd was established in 1840. 
The Hereford s fast conversion of food to meat made 
it quickly popular. 


^ 1882 early Hereford breeders’ associations unitei 
to form the American Hereford Association with head 
quartern at ICansas City, Mo. The development c 
PoUed Herefords brought about the formation of th 
^encan Polled Hereford Association, which also ha 

PoM Herefords are registered with both associations 

ine Brahman (zebu) breed is native to India Th 
Bmhma^ endure heat and resist disease and insec 
attacks better than other breeds. The Brahmans ar 
cartilage and fat rising abov 
neck and ^there. Most are some shade of grav, othei 

in a varietv of soli 
and broken colors. The Brahman’s qualities hav 
made them popular in the hot and hui^d Guh £ 
area from Flonda to Te^as. Brahmans are mte 
with otlier beef breeds to produce hybrids aho able t 
endure heat and resist diseace Tlrku.,, ° ^ ’ 

brought to the United stte fn 

5.M. a^rudu,. IirSbJ'J™ 


ONE W'AY TO PREVENT CATTLE DISEASES 



Farmers of Natal, Union of South Africa, drive cattle into a 
dipping vat. The chemical solution kills parasites. 


Another beef breed is the all black Galloiray. 
now popular in the United States, its ability to with- 
stand cold has made it acceptable in the Bocky 
Mountain area and in Alaska. 

The Dual-Purpose Breeds 

The conformation of the dual-purpose breeds l 
more like the beef than the dairy bre^s. They re- 
quire more costly feeding to finish off as beef th.in 
the beef breeds, and as milk producers they ^ 
require more dairy feed than the dairy breeds, 
advantage in keeping them lies in that they bring 
Irigher prices than the dairy' breeds as beef and that 
their milk production usually more than pajjs f^ 
their keep. The dual-purpose herds of the United 
States are mostly centered in the north central states, 
on farms that are neither specifically beef finishei' 
nor commercial dairy' producers. Until sold as heel 
most of the dual-purpose cowrs prorride the milk and 
cream needs of the farm. 

"Die three most important dual-purpose breeds in th® 
United States are the Milking Shorthorn (now consid- 
ered exclusively a dairy breed by many'), the Deron, 
nnd the Red Poll. All come from England. The Devon 
was first popular as a work ox, and it is still con- 
sidered the most responsive and docile of the work 
^en. America’s few Devon herds are mostly' in tw 
Eastern states. The Alilking Shorthorns are the mo= 
numerous. The breed is most popular in the Alidwest- 


The Red PcJl developed during the first fesl/ of the 
1800 8 from mti\ e cattle m the Engl ah eounbes of 
Norfolk and Suffolk In 1874 Engl sh and Amencan 
breeders jo ned m establishing a herd book At that 
time the United States had only four Red Polls eli 
gible tar registration Importations and breed ug 
ha\e greatly increased the number The Red Poll 
Cattle Club of America organi*ed about 1900 has 
headquarters at Lincoln Neh The Red Poll has a 
flesh-colored nose usually a red and nhite tail switch 
and 18 otherwise red except for minor white markings 
on the underparts 

Diieatei of Cattle 

Tuberculosis in cattle a bacterial disease related 
to human tuberculosis is dangerous to man It w 
spread in infected m Ik and nulk products but the 
orgomsm IS killed bj pasteurization Infected cattle 
are identified by the tuberculin tMt of Robert Koch 
(k< Koch) In the United States infected cattle are 
destrojed and their bams thoroughly d sinfected 
before new cattle are brought in 

Brucellosis or Bangs disease when contracted by 
man is called undulant fexer S ck animals are segre- 
gated and treated Calves can be itnraun zed by 
vaccination At about two weeks after birth calves 
are also vaccinated against colds and pneumonia and 
at about two months against blackleg and anthrat 
(5e« Pasteur Vacemat on ) 

Foot-and mouth d sense may attack any cloven 
hoofed ammal It causes running sores in the mouth 
and between the toes Infected cattle that do not die 
require two or three j ears to recover the r full flow of 
milk or finished weight The disease has been elicni 
nated in the Un ted States and Canada by stnngent 
livestock admisiucin laws and by the slaughter of s ck 
ammaU Rinderpest is a contagious virus d sease of 
the digestive tract It is rare in the Umled Slates 
Foot-and mouth disease and rinderpest can be fore- 
stalled by vaccination 

Texas fei er w caused by a aucroscoj c parasite re- 
lated to the one-celled animals that cause HiaUnft 
It destroys the blood cells (*<e Mosquito) Ttie 
parasite is earned by ticks The female tek in 
sucking blood from an infected ammal receives the 
parasite and posses it through its eggs, whidi are lad 
on the ground to hatch The hatched ticks attach 
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themselves to cattle and in bitmg transmit the para 
ate Texas fever was carried north m the great cattle 
drives Cattle of the north were infected when they 
crossed infested ground 

The d scovery of the Texas fever parasite was made 
by Theobald Smith and F L Kilbornem 1889 They 
found that the t cks die within three or four months 
if they cannot attach themselves to an ammal By 
keeping cattle from infested fields for four or more 
months the ticks have been almost eliminated 
A disease control measure ased by cattlemen m 
many puts of the world is the dipping loi This is a 
sunteo tank filled with a chemical solution An in 
choed runway leads from one end of the tank Cattle 
driven into the d ppmg vat drop into it so that they 
are completely immersed in the solution Then they 
swm to the inclined run vay and cl mb out Dipp ng 
vau are used to kill ticks and other pests including 
the itch mite Uiat causes tcabtet 

Poisonous Plants 

Cattle are poisoned and some killed by eatng 
poisonous plants Some of the plants poisonou* to 
cattle are larkspur lupines spotW hemlock J rason 
weed Indian hemp western sneezeweed some of the 
milkweeds com cockle ball nettle bittersweet bUck 
locust castor bean and wh te enakeroot 
Perhaps the most dangerous of the poisonous plants 
ore the white and purple locos growing widely over 
th* Great PUms Cattle that eat these plants suffer 
loco disease (from the Span sh meamng crazy ) 

An ammal suffering loco disease is unable to co-ordi 
nate its muscles has disturbed vis on and becomes 
nervous Death usually follows loco poisoning 
StiUanotherpoisonmg occurs when cattle eat plants 
growing from seleniferous soils In themselves the 
plants ore not po sonous but they take up the po son 
log metal selenium from the soil 
It 13 noteworthy that none of the poisonous plants 
ate particulatly bked by cattle If plenty of other 
feed IS available cattle will not eat them Some 
of the Western states have tned to eradicate loco 
weeds and other poisonous plants but without total 
success The cattleman can beat protect his ammais 
from plant po soning by see ng to it that the cattle 
have an ample supply of herbage in their grazmg 
areas (5ee also Poisonous Plants Selemum) 


When CATTLE Ruled the WESTERN PLAINS 


/^ATTLE RANCHING The days when cattle ranches 
extended over hundreds of thousands of unfenced 
acres are some of the moat colorful in American 
history Thousands of stones for books movies 
ra ho and television have been woven around the 
cowboy He wore woolly chaps earned a ax 
shooter and bitterly fought rustlers as w ell as land 
waterhole and sheep wars 
The ancestors of the milhoiis of cattle that grazed 
the range were descendants of cattle brought toMex 

ICO by the Sj^nisb conquistadors Because their boms 

swept widely they were called Longhorns They 


thrived on the scant plants and occaa onal waterholes 
of Dortbera Mexico and Texas American emigrants 
to Texas took the big wiry animals for their own At 
tunes there were so many that the meat of the 
sUughteied could cot all be sold the ranchers st 11 
made profits from the sale of hides and tallow 
It was on Mexican and Texan ranches long before 
Ameneaios arrived in the Southwest that the system 
of raising cattle on the open range developed Here 
too the methods of the cow country and the equip- 
ment of the cowboy were devised From the Span 
ish-qwakuig vaqu^o) or herders the Amencans 
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in Texas were to learn the business, and thej’ in turn 
were to pass it on to the cattlemen of the northern 
Great Plains on the last American frontier. 

The article on the Far West tells how the American 
pioneers from the eastern and central states blazed 
trails westward from the Mississippi River across 
those Great Plains and the mountains beyond them, 
how they “opened up’’ the Indian countrj’j and paved 
the way for the settlement of what had been called 
the “Great American Desert.” But close upon the 
heels of the e.xplorers and trail-makers, ahead of the 
farmer-settler, came the frontier cattlemen with their 
small herds of scrub stock, gradually moving w&^t- 
w-ard as the farms closed in around them and cut off 
the free pasture lands. 

Tile Cattlemen Move West 
By the time of the Civil War mcst of the land east 
of the Mississippi had been settled upon by southern 
planters or northern farmers. In Ohio and'lventucky 
and nimois, the farmers were raising improved stock 
and dnvmg excellent beef cattle to the markets. Tlie 
western edge of the border settlements was to be 
found m Iowa, eastern Nebraska, and Kan^a^ Here 
the pioneer fanner had stopped, but the frontier stock 

ONE OF THE LAST SURVIVORS OF A 
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la&i are left are k 

a™m,d remote eijl,,, 

stage stations of the Far West ewn 

PacificRaiIroadwascomplIShlS69 TH M 

had taken good dairv and t ^lormons 

the Great Salt 

California and Oregon had been ^ ™™Srant trains to 
herds of Devons anrShorthom 
when the Cherokee Indians hadh' 
in 1838 from Georgia to what moved 


m xooo irom ueoreia to laoven TTifT, +1, * aTT®’ 

had brought alon'^ numbers Oklahoma, they and tv. ‘’-^ttle came also the lore of the cow cam] 

“ numbers of cattle, descended from the Texans had leamed fronr 

CO and which they in turn passed on to the 


stock acquired from the whites on the Atlanticseaboard 
_ Yet, if all the cattle then living east of the Jlisst 
sippi had been driven out into the Great Plains, thev 
would hardly have made an impression on the vad 
prairies and foothills drained by the Idissouri and 
Arkansas rivers and their numerous tributaries— th» 
region comprising today the states of Montana, North 
and South Dakota, Wyoming, Nebraska, eastern 
Colorado, western Kansas, and Oklahoma. 

Gen. Luther P. Bradle3', reporting to the War 
Department in 1 S 6 S, after an axtended tour of arm) 
posts in this territorj’, wTote this estimate and proph- 
ecy; “I believe that all the flocks and herds in the 
world could find ample pasturage on these unoccupied 
plains and the mountain slopes beyond; and the time 
is not far distant when the largest flocks and herd- 
in the world udll be found here, where the grass groiv- 
and ripens untouched from j'ear to 3’ear.” 

Texas Cattle Move North 
If the cattle from the east were neither numeroa= 
enough nor sufiicientl3' accustomed to hard3’ indepen- 
dence to fake advantage of this great opjwrtunih', 
their half-wild cousins south of the Red River in 
Texas were read3’ for it. Alread3' too crowded for the 
6cant3' grazing and in- 
frequent watering places 
of their native lianas 
(plains), the longhorns 
had little chance to gain 
the flesh that would make 
t hem worth more than the 
mere price of a hide. For 
such as could be called 
“beef,” the Texans b) 
ISO” had found an outlet 
b3’ driving them north to 
Abilene, Kan., then the 
western terminal of the 
Kansas Pacific Railroad. 
From there the3' were 
shipped to packing plants 
at Kansas Cit3' and Chi- 
cago. 

But it was not until the 
later 70 ’s that the long- 
horns began moving 
northward in large num- 
rp bers. Some of the large 

exas ranches set up their own headquarters on the 
new ranges, drove their 3’oung steers up over the 
s, turned them loose for a 3'ear or two to fatten, 
and then sWpped them east to market. Others sold 
w stock to newl3' established northern ranchmen, 
^ o might agree to drive the cattle up themselves or 
o might insist on their delivery at some appointed 
pace m Colorado, Nebraska, or the territories of 
or IMontana. 

.V ‘’-attle came also the lore of the cow camp 




ranchmen and r ders of the northern plains This lore 
became a vivid and essential part of frontier life and 
baa left its indelible etamp on Amenceo tradtion 
Branding Cattle on the Raage 

With thousands of cattle belonging to many differ 
ent ranches wandering at will over unfenced ranges 
branding was a necessity Each onmer selected a letter 
or sign of some sort and this brand tt as stamped a-itb 
a hot iron on every animal belonging to him Where 
the brand was seared m the hair never grew again 
A cattleman a brand was bi« most cherished po«3es» 
Sion no coat of arms tvas ever more jealou ly guarded 
by ancient noble He burned it into the wood of bia 
wagons traced it on the leather of his saddle bad it 
inlaid m gold or silver into the stock of his nfle or 
the grip of his siv-shooter and pnnted it at the bead 
of his stationery In later days it was a matter of 
official record and no one else m the same district 
was permitted to use the same mark To alter » brand 
on horse or cow so that the animal might appear to 
beloi^ to someone else was the gravest crime on the 
range 

Each year new bom calves had of course to be 
branded before they left their motl er» otherwi enone 
could tell to whom they belonged This was the reason 
for the spring, or calf round up The ranchmen of 
each distr ct cooperated in th a task With their cow 
boys they met at some appointed place A round iqi 
boss or foreman was selected whose duty it was to 
supervise the work and ma nta n disc plme Then the 
horsemen in twos or threes moved out over the range 


with orders to drive m the cattle to the round up 
ground Somet mes this took several da} s and it was 
always an excitmg business The cattle were wild 
bard to inaci^ and often found in rough country 
wibere nding was difficult As each batch of cattle 
came in they were sometimes driven into corrals or 
great ctreles of wooden fence But there were few 
corrals on the range so usually the cattle were 
guarded or Tield as the cowboys called it The 
r deia appo nted for that job circled the herd and 
drove back any that attempted to break away 

Then the ji^ of branding began Expert ropers 
rode into the herd and heeled the calves that is 
caught them with a loop around them hind legs and 
dragged them out of the herd to the fires where the 
brandii^ irons were heating A pair of wrestlers 
seised each cilf and threw it on its side turning 
loose the rope while the roper called out the brand 
be had noted on the calf s mother This mark was 
Etampe 1 on certa n ear marks m ght be cut which 
would help later to distinguish the animal when 
crowded too close in a herd for the brand to be visible 
and then the calf was allowed to find its way back 
to its mother 

It was a lively scene as tho'e who saw it were not 
likely to forget The calves kicked and bawled sweat- 
ing men strug^ed with some unusually large young 
an mal while their compamons offered mockmg advice 
brandeta ran from the fire with irons that must be 
used qu ckly before they cooled clouds of dust from 
the milling herd and the galloping nders mmgled 
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with the blue smoke of smoldering cottonwood logs. 
“Tenderfeet,” to whom the spectacle at first might 
have seemed unfeeling and cruel, would have been 
surprised to see how rapidly the calves recovered 
from their experience and began mbbling grass or 
nursing their mothers. Neither the disposition of the 
cowboys nor the interests of the cattle owners encour- 
aged brutalit 5 ' in anj- phase of range work. 

The Question of “Mavericks’* 

Ine-vitably, some ammals evaded the spring round- 
up and calves grew up and separated from their 
mothers without a brand to tell who oumed them. 
These were the “mavericks.” The name dates back 
to the days immediately follou-ing the Ciiil War. 
Texans returning from the front to their neglected 
herds found scattered over the range; thousand- of full- 
grown unbranded , 


cattle. By custom 
they were the prop- 
erty of anyone who 
could catch and put 
his mark on them. 
In the ensuing rush 
with rope and iron, 
a man named John 
Maverick surpassed 
all others, so much 
so that Texans jok- 
ingly said that the 
absence of a brand 
Mas a sure sign of a 
hlaverick animal. 
The rule that al 


settlers, so vague the dii-iding line between the rebel 
and the criminal, that court convictions were hard to 
obtain. The cattle “barons,” as the owners of the 
large ranches came to be called, organized private 
protective associations, hired their own detectire 
and, in some cases, emploj’ed notorious “gun-fighters” 
to guard their interests. Out of all this arose some of 
the violent “range wars,” such as the famoas John- 
son County War in Wyoming, M’here United States 
cavalrj- had to inten’ene to put an end to pitched 
battles between the opposing “armies” of the cattle 
barons and the settlers. 

•Life on the Cattle Trail 

But such episodes were in the main exceptional. 
The ordinarj' life of the range provided in itself excite- 
ment enough to satisfy the most adventurous. Par- 

ticularlj' was this 
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lowed the first-comer to brand a maverick enabled 
many a man to accumulate a herd who started, as 
the sajing went, “with nothing but a branding iron." 
Iso one blamed such men; the custom was old the 
range w^ large, and a few cattle more or less iliade 
small difference to the big ranchmen. But in later 
years when many small settlers moved into the “cow 
co^try, SMttermg over the range and particularly 
homesteads near springs and vater-hol^ 

feU t^fhem Th T mavericks 

feU to them. The big ranchers protested- laws ami 

re^tions foUowed restricting the bmndbg of ma^ 
encks to the penod of general round-ups, when all 
unbranded ammals were divided among the cattle 

onheh co^ ^ -^ber 

This attempted reform at the expense of an old 
custom aroused rebellion. Many di^garded it imd 
ainong thi^se were men who, suddenly findLVtW 
selvK marked as lawbreakers for a practise^viS.. 
sanctioned, grew resentful and became * 

earnest. Tliev . , outlaws 


true of the north- 
ward drives of the 
Texas cattle. Herds 
of longhorns, num- 
bering from 2,000 to 
5,000 head, were 
selected or “putup,” 
as it was called. 
Everj’animal would, 

of course, have on 
its flank the brand 
of the owner, and in 
a single herd there 
would be as many 
different brands as 
there were owners. 


iXlClC UCIC 

But before they set out on their long dusty journey 
northward, another brand was added, called a “road 
brand,” w liich would show that they all belonged to 
that particular herd which was going up the trad 
The first to leave the ranch or the round-up ground 
was the “chuck-wagon.” This was a stoutly built 
canvas-topped wagon drawn by four horses, drii'en 
by the cook of the outfit. In the wagon were the 
food supplies, the cooking equipment, and the bed- 
ding. With the chuck-wagon went the “remuda,” or 
saddle band,” made up of the extra horses that 
would be required, for each cowboy on the trail was 
^signed a string of four or more cow ponies. The 
*horee wrangler” was in charge of these horses — ^just 
the job for a young apprentice in the “cow business 
hlany a boy got his first taste of independence as 
wrangler for his father’s outfit, and many a tender- 
East broke into the admired company 
of re^ar cow hands” in the same way. 

Behind the chuck-wagon and the saddle band came 
the herd itself. Abreast of the leaders of the herd, 


earnest Thev ^ became outlaws in 

eanie:.t. iney ^ made mavencks bv dri\nntr ,, ui cue leaucis v.* — ' 

mothers; they altered brands- thev “point,” as it was called, rode the foreman 

Med the stwrs of the big cattle companies burierf from him, on the 

the ski^, and sold the beef; in a wordf tW f “°st experienced cowboy, the “top 

out and out “rustlers.” Yet such was th™ “tW " "sogundo.” As tLy turned in their saddles 

for them on the part of the majority of ote S j°°ked back down the long line of cattle, they 

lotbersmaU could see through the dust two other riders, one on 




each aide of the herd Tho<e «ete the an-mg^ nagoo wheel the nders roped and saddled fresh 
Behind them still further back nere two more the horseaand thcmarch wasresumed Towordsundown 
flanks Then brmgmg up the \ery rear were the the herd was brought upon the bed ground selected 
remaining men the drag« Thc-te last bad the most for the mshl The day a travel of 10 or 16 miles was 
diMgrceable lob of all They usually rode in a great over As the herd came up it was allowed to spread 
cloud of dust raised by the thousands of hoofs ahead out drmk at a neat by stream or water hole an 1 
lathe drag wereall the laey slow and lame cattle then feed After the men had eaten the first of thoec 
It was tiresome business hating these beasts forward who had been selected to guard the herd through the 
80 that they would not be separated from the rest uighl rode off to their posts lesvicg the campfire 


When noon came 
the foreman on the 
point could see 
ahead of him the 
chuck wagon already 
on the spot decided 
Upon before the start 
The cattle were 
stopped and allowed 
tograze Thecookhad 
the noon meal ready 
and his shout of 
Tome and get it' 
was a welcome sound 
to the hungry 
boj^ 

After a test of an 
hour or two the ro- 
muda was dnven in 



joke: 
laughter and song 
killed lonesome 
Soon beds were un 
rolled and tired riders 
slept under the stars 
Deyond in the dark 
ness the herd rested 
quietly Around them 
rode the lonely night 
guards working m 
four shifts of two 
hours each 
Often things were 
not so peaceful These 
wild longhorns were 
easily stampeded 
Sometimes it was 
storm sometimes 


usually to a rope cor- “ ti^^^dTlndhST 
ral stretched from the Sis, s . f.»uio. «-*»«?•»* —coa. tunes nostue Indians 


CATTLE RANCHING 


152 


_^T THE END OF A ROUND-UP — COW PUNCHERS IN WORKING CLOTHES 



cut out m the course of the round-un f ® ^ork. The record includes the number of cattle 

up, vueir cges, sex, ond brands. 


noise or smell that 

JanStoarSd 

.'°s SgZ'r^; “Lft.'’’”®!' i"' 

The whole outfit must S^%ut to 
mght herders to head them off and round 

again. This was dangerous business and callpl 
ncn-e and reckless ridintr Tf o « ealled for 

there was sure death for horsp o^ Pony stumbled, 

was turned loose on its new rTnee'^’o''"!'^ 
cattle cars at some raUway shippbg’po'„ ° 

As tune went on, and cattle from 
north in ever-incrJasing nmb^” ® 

used. There was the Chi=holm Tm’n f ^ ® ^^re 

to Abilene, the WesterL tSi ^‘°nio 

Og.U.K Neb., end sM teher STb”,' P !» 
The Romantic Figure of the Tecos Trail. 
The little towns at the 60^01 tn 
famous throughout the West Th became 

Foet DCg. b. K«4'td?“-e"d''S:rt 


Nebraska, Pine Bluffs and Cheyenne in B'j’oming. 
3nd a'waj* norths on the Montana ranges, Glendive 
City. In these cow-towns one could see the 
^'ud and picturesque life of America’s la=t frontier— 
e.vas cowbojs celebrating after the long drhe; east- 
ern stock buyers; cattle "kings,” who counted their 
I 1!" thousands of head; gamblers, freighters, 
**r ^ “soldiers from near-by army post' 

n all this interesting life of the western plains, the 
cow 03 or “cow puncher,” as be preferred to call 
"^e , stood out as the most important figure. The 
man himself, the clothes he wore, and the horse he 
ro e were all outgrowths of life on the range. The 
ng da3-s in the open, riding alone with the cattle, 
ppm “’?,fb’-reUance. The danger of stampeding 
wn'nt^’ ui- " borses, of hostile Indians, of bitter 
blizzards, demanded neiwe and courage. And 
hoprn-’ ■''bole business of drhdng, roping, and 
g cattle required expert horsemanship, 
rp. The Making of a Cow-Horse 

important possession of the cowboy, the 
— ar3 partner in every detail of his work, was 
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A HARD SCHOOL FOR HORSE AND MAN 

trr 


hi3 horse He was a 
tough wiry animal 
descended perhaps 
from the horses 
brought into the 
southwest by the 
Spaniards He was 
born out on the 
range and ran wild 
until he was two or 
three years old Then 
he was run down and 
driven in to the ranch 
corral Therehisedu 
cation began He was 
first taught never to 
run on a rope by 
the effective method 
of ropmg and snub- 
bing him to a post so 
that every time he 
tried to escape he 
would throw hiinself 
Then be was taught 
to lead that is to 
follow at the pull of 
rope ot rem instead 
of holding back 

Nett he was saddled and allowed to 
wear himself out in the hopeless effort to 
throw the saddle off And finally after a 
I few days of such school ng s bitlw , 

I bndle called a hackamore (from the ' 

1 Spanish ]dquina) was slipped on hia 
] head a blindfold passed over his eyw 
and the bronco buster got into the 
I saddle As soon as the blindfold was re* 

' moved the bronco would usually rear 
p tch sunfish swap ends and ^ 

" out other varieties of bucking in ^ 
effort to get nd of his nder To hold ms 
]ob the bronco buster had to be able to 
stay with the majority of his mounts 
on this first ride for a horse that started 
out with the impress on that it was easy 
to throw a man might turn into an 
outlaw useless for serious work 
Presently when the half broken horse 
learned to take a bit without hurt ng 

his mouth he was turned over to the 

cowboys for the finishing touches th« ^ cord went under the horses belly 

would make h m a good cow hor-e Sometimes part cularly when heavy roping had W 

obey neck reining that is to turn at the pi«^^ ^ supplemented by a second or 

the re n on his neck instead of at the puU m ^ ^ deep ^cat was a 

as eastern horses did He grew alert m hom around which the cowboy took turns or 

twists and turns ot running cattle ‘ with tus rope when pulhng down a stwr The nder 

himself for the shock when his rider roped a steer ^ ^ ght-legged his feet in the heavy ox bow 
The Cowboy « Equipment stinups Sometimes these stirrups were protected by 

The cowboy 8 saddle was a heavy aff^ ^ leather hoods or tapaderas 

weighmg 40 pounds or more A bro 




a nim al is too bir to be ‘‘tcTestleft” ' j -.w c.**^. ^ 

S^orev/ilt'th'''® ■**‘^5 ? ®°°'* “foP' borse" shows his intenVJii? band, two ropers catch and stretch it out as shown in this pboto- 
to prevent the animal from struEgling. The SLi stmddlinJVif. w’ '>°<* maintain a steady puli on the rcpt 

partic^iS|affic“Vnnr«tul“'’® “ 

la reala) iras 20 to Spanish he rode. When occasion demanded, he carried a .45 

hair, or plain hemp li^p ‘'sL.-shooter” in an open holster strapped to 
knot, this rope 4 Z4 o^lhe hTds"^ ft! belt, 

cattle, or cast under their feet \ elHIfi l u Cattle Boom — ^Then Trouble 

mounted on a pony that kneiv his hum Ten years after the first longhorns trailed north, 

bring a steer down on the dead run could the range cattle business was booming and the idea 

The cowboj^’s dress was suited to' his inh tt ^rcat American Desert could not be used by 

a woolen or cotton shirt and heaw^nlpn u •’^en proved false. The Indians had 

Around his neck a big handkerchief wav tiofi pushed back into reservations; the great buffalo 

tect him from the sun, or to be nulled im ^ccn wiped out by hunters, and from 

mouth and nose when dust was thick PiiIIptI n . J^cxas to Canada herds of cattle grazed, watched and 

to trousers were his “chaps” (pronounced handed by a comparatively small number of men. 

the SpaiMh chaparejos). These were leeeinas of heuv*'^ n big profits in the business, 

leather for summer wear and of fur for the eniJ grazing grounds were open to everybody and 

northern -rnnlers. They protected his le'^ from bmvb needed was a ranch house, corrals, cow- 

Mt ^'gh-crowned, broad-brimmed and— cattle. Every' year thousands of longhorm 

felt hat, the sombrero,” sHelded hhn from “f f “P and thousands of fattened 

iindpr tb ^"'egged boots had high heels cet fer prices. Long trains loadrf 

vH™ hold his ankle cl4 of fte‘'heal!^ ® bumped along oTCr the tracks 

it froni S.phig twl Fe, the Union Pacific, Ld the Northern 

= - e ®Pnrs with large ^ ,^'^’®C;hlasteners and foreigners with money to invet, 

linied "Westward hoping to make their fortunes. 



^ CAUCASUS 

uigcattle These ranches are known u “dude ranches" 

v,ith It great dangers Di- 1885 the plains everywhere lorm the «d West an easterner was called a “dude ” 
,,ere becoming crowd^ with herds and cattlemMi Thus passed the cow country, and the Sst iat days 

were fightog among the^eWesior the range Those oftheWest But although it has gone. nSo mum 

off their range, for cattle must get to passino of the western range’ 

water When this method of con- 
trolling the range was not possible, 
fencing was tried, and soon hnes of 
barbed-we appeared 
Sheep from California and Oregon 
were dn\ en in on the crow ded ranges 
and bitter wars between sheepmen 
and cattlemen resulted In the late 
SO’s, the pioneer fanner began mov- | 
lag out on the range Hardier vane- L 
ties of wheat, dry-farming methods, 
and imgation made agneulture pos- 
sible where a few years before no one 
wouldhavfc tried loKtUe ItvKaniiaa 
and Nebraska farmers' fences ^ 
blocked the old trails and grazing hr"/ 
grounds b*caiue grain fields i ' 

Th* End of the TraU ‘tf ./ylj »j> 

Neither the cattlemea themselves » 

m theur Msociationa, nor the state, *- > ■ ... - . .* * xVi 

nor the Federal government, were f» * ' 

able to eohe the ensuing problems f<r Hitxvi'aiix* 

The winter of 1885-80 was very *'*'**• 
severe in Kansas and Colorado and 
entire hei^ of cattle perished The next year the 
Montana, Wyoming and Dakota ranges were lashed 
by bluzards, and when sprmg came around thousands 
of carcasses marked the end of the old range days 
There was only one way out foe those who stayed 
1 the business Good pasture lands 



■latlts ^(Ak Bftfaisa 
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GaikcaSus mountains Between the Black Sea 
and the Caspian lies a wide neck of land called tlie 
Caucasus, or Caucasia The Caucasus Mountains 
run across it from east to west and divide it into two 
parts The northern Caucasus adjoins the Russian 

boughtand plain The southern Caucasus called Transcaucasus, 

fenced Mfaif a was planted and enough hay was put borders on Turkey and Iran It is divided from west 
up to feed the weaker stock through the winter to east into the Soviet republics of Georgu (capital 
Instead of the big herds of thousands of cattJe the Tiflis or Tbdisi), Armenia (capital Envan), and 
w estem rancher today has only a few hundred Better Aserfasidshan (capital Baku) 

breeds were introduced which would fatten quickly The Caucasus Mountains are young, high, and 
for market The old longhorn followed the Indian and nigged Great areas lie above the snow line, and 1,400 
the buffalo into the land d ihmgs that had been idooets have been counted The mam range slante 
In some sections the old methods of ranging cattle from the northwest to the southeast It is 685 miles 
lingered on, and even today in scattered places in the lung and 30 or more miles wide About half way 
est cattle still graze on the open range There the across »t stands the extinct volcano Mount Elbrus, 
cowboy can still be found But he too, is passing, the loftiest pesdt m Europe (18 481 ft > South of the 
for a ranch hand who can dig ditches, huild fences, mam range stands the Lesser Caucasus Range The 
nm a mowmg machine, and take care d a gaadhne two ranges art ennuected in their writers by the low 
engine IS far more asetul than a cowboy Younger Suram Mountains In the north, the Kuma and the 
men, who never knew the old range days havelcamed T«^ Caspian Sea ai^ the 

a little of the old time cowboy’s skiU They perform Kuban w«t to the ^a of ^ov In the futh. Ae 
today at “rodeos,” as exhibitions of roping and Kura fcws pwt Tiflis te fte Caspian Sea The 
‘ bronco bustmg” are caUed Awxes River foriM part of the southern boundary 

So attractive has this last frontier been to all A ^ high, difficult passes ciwa the movmteiM 

that, even atta rt E<»«, who Th' p*™" i«*taty n,«l. etc™ th, 

would Me. ca»; ol eaatem loureh, eve tlm honca ol ** 

to nde, and show them somethmg of the ways of the 
‘ cow country,” could make more money than la raa- 


, A railway loops around the ea^t end, squeez- 

g tfirough the narrow Gates of Derbeot on the 
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Caspian coast Two short railroads cross the -nestem 
mountains to the Black Sea 
The Caucasus coi ers an area no larger than Mon- 
tana, j et it contains a wide a ariety of climates. In the 
north, drj- land called a steppe stretches from the 
foot of the mountams. The mountains shelter the 
Black Sea coast from cold north iiinds, and the region 
has an almost tropical climate. Westerly 'rnnds bnng 
rainfall of nearly one hundred inches a year. Here 
liminant forests coi er the lou er mountain slopes. But 
the loftj mountains keep rain from the hot Caspian 
coast and it receu es less than ten inches a t'ear 


Many of them settled in the mountain fastnessea and 
long maintained their independence. Tlie most ivar- 
like of all were the Georgians, in the Transcaucaab, 
and the Circassians, v ho lived on the north slopes o: 
the mountains. In ISGl, after 35 }'ears ol bithr 
fighting, Russia gained control of the entire Caucasn.- 
Rciolts broke out again after the Russian reiolut'on 
(1917) and Mere put doMTi by the Poiict government 
During the second World '\Var, Hitler made a de=- 
perate attempt to reach the rich Caucasian oil fields. 

In 1795 a German ethnologist, Johann Blumenbach, 
coined the name Caucasian race for one of the fire 
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\71iat & task jt would be for a huniaii architect t/t * 4 ^ 4 <_ < ^ 

bnt Umestone and dnpping water to hang tho?e staUctUee'frn™'!!,®^ Elillering beauty I Yet nature did it easily, using no^ 

marrelons example of nature’s handiwork is to ceibng and to build up those stalagmites from the floor. Tta 

Uiwork 15 to be found in a cave near CheddaV, in Somersetshire, England. 

. n T .1 1 -w. 


Accordmg to Greek legend, Prometheus was chained 
to a rock m the Caucasus Mountains for daring to 
.heaven The Argonauts sought the 
Golden Fleece m the fertile plain of Colchis, on the 
Black Sea. Today the Colchis (m Georgia) moLc^ 
^p^. orang^ and lemons, tobacco, tea, and til 
oil The nearby mountams supply Circassian walnut^ 
Cotton is raised on irrigated lands in Armenia and 
Azerbaidzlian. Cattle are pastured in flm m 1 . • 


great divisions of mankind. He believed that the 
mountaineers of the Caucasus m ere the most perfect 
tj’pe of the v\ lute race. 

Gave. Thousands of great caves, or caverns, he 
beneath the surface of the earth. One of the largfct 
is Mammoth Cave, in Kentuckv. Its walls ri=e 120 
feet m some places The largest of its chambers 
covers one and one-half acres. Great stone pendants 
hang like icicles from the ceiling. Columns and cone= 
rise^ from the floor. When properl 3 ' lighted with elee- 
tneitj’, these strange formations glow with color. 

Mammoth Cave is a limestone cav em. ater hol- 
low ed out its many chambers. Tlie water seeped 
through the topsoil, then through cracks in a lav*er of 
limestone. Below , it washed out claj' deposits down to 
another hmestone laj'er. The water continues to dnp 
rom the ceiling. It leaves particles of hme on the 
ceiling In time, a “stalactite” is formed, hanging 
rom the roof. The drops deposit more lime as thej 





iplash on the Soot and so a staUg 
rrnte u formed Often stalactites and 

their stalagmites meet toform mass ve 

pillars p pes and curtains of atone 
Two Famous National Parks 
About 150 m lea of passages have 
been explored in Mammoth Cave 
Since 1936 it has been a national park 
One of Its cunosities is the pale e ght- 

less fish which have lost the r coloring 

and their vision through hving for 
generations in darkness 
Carlsbad Caverns in southeastern 
New Mexico are bel eved to be the 
largest n the world although they ate 
still Only partially explored They 
were d scovered m IHOl by J m W h te 
acowboy whose cur os tywas aroused 
by a nightly swarni of nullions of bats 
pounng like a spiral column of smoke 
from the cavern mouth Tb s flight 
IS still a spectacle that amascs Carls- 
bad visitors In 1023 the area was 
made a national monument and m 
1930 a nat onal park The tremendous siz^ 
rooms and the beauty of the format ons are uncqo#l«tt 
(See Nat onal Parka ) , . . 

Caves appear m the legends and ™ 

many peoples The cave-palaces of the Ha« 
taina in Germany are supposed to have she t 


1 


lattle Men and Predenck Barbarossa is sa d to 
await the end of his long sleep in a Thunngian cave 
(seelWdmckl) Roman sibyls and nymphs Iiv^m 

caves and in Greece caves were the temples of the 
»®d the seat of the Delphic and other famous 
oracles which attracted many visitors (see Delphi) 
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!More interesting than the legends, however, is the 
fact that from the remotest periods of history animals 
and men have inhabited caves, and from the remains 
they left men of science have been enabled to read 
the early chapters in the history of human and 
animal life. (.See Man.) 

The Cave Dwellers of Today 

Even today thousands of human beings live in 
caves in various parts of the Old World. In early 
times great numbers of tunnels and chambers were 
cut in the hillsides of England, Flanders, and France 
to sen’e as refuges for entire communities in time of 
invasion. Some of these are still so numerous as to 
form underground villages like the adllage of Troo, 
about 150 miles south of Paris, most of whose in- 
habitants still live wholly or in part underground. 
Some of these huge caverns in northern France were 
used as shelters for entire regiments during the first 
World War. Other such rock a-illages have been 
mmd in out-of-the-way places in Spam, Italy, Sicily, 
Chma, India, Ega^it, and especially in S 3 Tia. 

Caves alwaj-s have been fa- 
vorite haunts of smugglers, ban- 
dits, and other fugitives. Thej' 
have even been used as tombs 
and places of worship. Many 
maivelous cave temples exist in 
India, and the rock-hewn tombs 
of Palestine and of Egj'pt, and 
the Catacombs of Rome prob- 
ably owe their existence to the 
ancient practise of burial m 
hollows in rocks. 

One of the grandest natural cav- ^ 
en^ IS Fmgai;s Cave, on the island ^ 
of Staffa on the i\est coast of Scot- 
land, whose sides are formed of 
TMges of basaltic columns which are 
^ost M regular as hewn stone. 

:toong famous stalactitic caves are ' 

Madison s Cave, and Luray Cavern, i 

m Virgmia; Wyandotte Cave, ia \ 

Indiana, and a number high above ; 

the sea in the Rock of Gibraltar 
where remains of Neolithic cave 
dweUera have been found. Wind 
Cave in the Black Hills of South 
Dakota IS noted for its size and 

beauty. In Iceland and Hawaii are 

many caves formed bv thp r « 

France and Switzerland are huL^ic^ 
repinn nf : i Caves. The Ozark 


A CEDAR OF LEBANON 



a “ounu1Ss°d'°n 

^*a. It 15 about SO feet taU. 


region of Missouri is noted for 
My Onandaga Cavern. The CumSrP'^l Pa^bcu- 
I^Biinessce contain some cifous in 

at a depth of 400 feet, 

sufficiently powerful to tu^ a mi^ found with a current 
^me state is named Big Bone (Sto , “ve m the 

rierffi '^^^"ema^!“ Tre'”41 

raves m the chffs along shores ““otimes hollow out 
CaVOUR (itc-pur') -d 

(1810-1861). ThissWd^^tirafi??: “ 

has been called the grea w stl? nobleman 

fcseaiest statesman of the 19th 


century. He did more than any other person to unite 
the scattered states of the Italian peninsula into a 
single kingdom. IMazzini inspired the Italians to de- 
mand liberty and unity; Garibaldi was their military 
hero, but Cavour — the skillful organizer, the real 
istic politician, the astute diplomat — ^made union a 
reality (sec Garibaldi; Italy; Mazzini). 

Count di Cavour was bom at Turin, the capital o' 
Sardinia-Piedmont, Aug. 10, ISIO. He was educated 
for a military' career and became an officer of engineers 
at the age of 16. But he developed liberal political 
ideas and resigned his commission five years later. 
He traveled in France and England studying political 
and social institutions. He also learned the latest 
agricultural methods, and he came to believe that 
political liberty for his country' would be impossible 
without industrial prosperity. 

IVlien he returned to the family estates in north 
Italy, he managed them well enough to become 
wealthy. Meanwhile he directed his efforts toward 
impro^g ItaUan agriculture and building factories 
and railroads. He hoped that 
railway's would tie the peninsula 
together. He founded the liberal 
newspaper II Risorgimento at 
Turin in 1847. 

At that time the small king- 
doms in Italy were nearly all 
nrlcd by petty ty'rants and dom- 
inated by Austria. Cavour be- 
lieved that Austria could be 
expelled only' if some Italian 
state became strong enough to 
do so and had backing from the 
great powers. When he became 
prime minister of Sardinia-Pted- 
mont, he worked to make the 
nation into such a state. To 
gain the favor of Britain and 
France he sent troops to the 
Crimean War (see Crimea). 

Shrewd diplomacy' won him 
the friendship of Napoleon III 
of France and his pledge to aid 
Piedmont in case of war with 
_. Austria. In April 1859 the con- 

nret began. After three months, when victory seemed 
assured, Napoleon suddenly' signed an armistice. But 
the movement for union of Italy had gained too much 
to be stopped. The ne.xt year Garibaldi, 
vn h Cavour’s secret aid, conquered Naples. One 
isrf another joined the cause, and in February 
1861 the struggle was over. In IMarch, Affetor Eman- 
1 f proclaimed king of Italy. Three months 

er Cavour died, worn out by his patriotic labors. 

B before the pyramids of Egypt were 

^ ’ cedar was a highly prized wood. It is easily 
or 'ed, it resists weather and insect pests, and the 
rowntsh color and aromatic smell are pleasing, 
irrom those early times until now, true cedar has 
come from the tree caUed the cedar of Lebanon. Tbrs 



tree grows on the mountains 
of Syria to a height of 80 
feet Its thick, clumped 
branches often spread wider 
than its height It belongs 


tera, but it may have as 
many as 30 in a cluster 
lated trees are the deodar, or 
"divine tree,” of the Hima- 
hyaa, the Atlantic cedar of 
North Africa, and the Cyprus 
cedar of Cyprus Ubnd 
In the United States, many _ 
trees which have aromatic Tokuaebeei«r9t»rMitr*t>(»m«at 
wood are called cedars, hut *ro»B» fo»» •» 

most of them are cypress or jumper (*« Juniper) 

The West Indian, Jamaica or "cigar bov” cedar be- 
longs to the mahogany family Cedarnood oil used 
m perfumea, pamts, and varnishes and with oiK 
immersion lenses of microscopes, w obtamed from tbc 
jumper called eastern red cedar (See oiso uidividual 
cedars by name, as Incense cedar, m the FaCT-Inoex ) 
Celebes (eff'«4ie*) The island of Celebes m one of 
the chief ‘'crossroads" in the East Indies It lies 
between Borneo, the Moluccas, the Philippines, and 
Java ilence this Indonesian temtory stands at a 
crossroada of sen traffic between these islands 



^KEEPING_CELERY STALKS WHITE CELERY. In itS Wild State, 
■ I-,,.- ,-,- ' celery is a tough, bitter 

34 marsh weed, found through- 
out northern Europe But 
cultivation has changed this 
weed mto an appetizmg food 
The first American crop was 
grown near Kalamaaoo, 
Mich , about 1874 
Celery is grown from seed, 
on moist land, or with ir- 
rigation and fertilizer Bit- 
ter flavor IS avoided by 
keeping the plants from get- 
tmg fully green ith some 
varieties this is done by 
growing the plants densely 
in thick rows Most celery is kept white, or blajiched, 
by banking the stalks with earth or enclosmg them 
m boards, papers, or tiles Blanchmg requires from 
a few days to two weeks Pascal celery is grown un- 
blanched Where sprmg frost occurs, early crops 
are planted in hot or cold frames The young plants 
are later set out in fields A crop matures m abirat 
four months In warm regions seeds are planted m 
the open, and growth is slower 
Most seed is obtained from specially grown two- 
year-old plants One ounce contains o^ut 70 000 
eeeds and yields perhaps 10 000 grown plants \^en 
ground and mned with salt, the seed provides celery 
salt California, Florida, New York, and Michigan 
produce about two-thirds of the American crop Cel- 
ery {Apium paveokni) belongs with parsley and 
carrots to the family Vmbell\ferae One form, cel* 
erne, ts grown in Europe for lU turmplike root 
Cell. laving things come m all shapes and sizes 
Some towenng trees have branches more than 300 feet 
above the forest floor There are spiny crabs and 
graceful fishes There are almost shapeless hvmg 
things M small we cannot see them 
Yet in two ways all these things are alike First, 
..tey contain the living, jellyUke material called 
protopfogiR (see Life] Second, this livmg jelly is put 
together in units called cells Every hvmg thmg 
contains at least one cell Many have millions or 
billions of cdls, Dombmed to make a body. 

OeKs are of all sizes ITie yolk of an egg is a smgle 
huge cell An ostrich egg contams a cell more than 
three inches across The smallest cells are those of 
baetena (we Bacteria) Each of these tiny plants is 
a Singh cell Seven milhon of them would fit on the 
penod at the end of this sentence 

One Celled Llrtng TUngs 
Bacteria are also the sunplest cells m structure 
just little balls of protoplasm 


On it Asiatic plants and animaU meet Austrabao ground and mned with salt, the seed provides celery 

tj'pes.smceitisnearthaunagmarydivisionfWallace’e — 

Line) between the Asiatic and Australian regions 
Geologists also consider the island a meeting place 
of geological forcee They believe that an old mass 
3f hard rock stow! here as an anchor when the sur- 
rounding region was wrinkled into chams of islands 
This movement gave the island its odd shape, hke 
four long arms twistmg outward from a center around 
Mount Koruwe Active volcanoes evist on the north- 
ern arm, Minahassa. 

The southeastern slopes, which receive more than , „ ; 

100 mches of ram a year from monsoon winds, are they ^tain tjie_ hvmg, Jel^uke material called 
covered with dense tropical forests But some r.,roi Ro,.nr.r( ff>,o is T,iif 

tered locahties, such as Palu, receive only about 30 

mches Mean temperatures reach nearly 100“ F atsea 

level, and fall to about 50“ on the mountam heights 
Many lakes dot the valleys, but the riveis are mere 
tumbling mountain streams The chief product# sre 
copra, coffee, gum copal, spices, rattan, and shw 
Forest products mclude oak, teak, cedar, sandalwood, 
betel nut, cloves, and nutmeg Gold, silver, petro- 
leum, iron ore, and limestone are eTported 
The natives are of muted race and culture The 
pnmitive Tosla, who resemble Au«trahan tomnen. 


hve m the forP«t dentht The north side of Minahassa Some of them are just little balls of protoj 
bLl Tka . * Twhassese, who are The surface of the protoplasm is a thm. tough 


has the civilized Christian Minahassese, 
related to the Maoris of New Zealand 
Celebes, often called Sulawesi, has an a^ ^72 000 
square miles Population (1950 est ) 5 5W0OT iai^ 


brjne The protopl^m inside the membrane is called 
cylopUum Scattered through the cytoplasm are tmy 
grams, droplets of hquid, and bubbly particles 


Population (195U est J baetcnal cell covers itself with a clear, stiff celJ waff, 

est cities are Makassar, the capital (iVOVW) nna . 

Manado{50 000) (See afso East Indies Indonesia ) outside tiie membrane 



Confrodile 

VooMte 


CELL 

The simplest animal cells are those of 
tiny creatures called amocbas {see Amoeba). 

A whole amoeba is a speck of protoplasm 
forming a single cell. As with most animal 
cells, the amoeba’s body has no cell wall. 

Its membrane is so soft that the cell can 
change shape easil}' and can “swallow” food 
simply by flowing around it. The cj-toplasm 
within is bubbly, but the grainj’ material 
that is scattered through a bacterial cell 
is collected into a round or flattened nu- 
cleus. Clear droplets called vacuoles digest 
food and push waste material out through 
the membrane. 

Cells In Large Plants and .\nimals 

Alany cells together make up the structure 
of a tree or the body of a dog. Most of them 
are so small that they must be magnified 
many times before they can be seen. These 
cells are different in some ways from those 
of single-celled plants and animals. A 
tj-pical plant cell contains crtoplasm, a membrane, 
and a nucleus. The membrane is covert anth a water- 
soakrf cell wall of woody material called cellulose 
{see C^Uulose). In a young plant this wall is thick 
and the cj-topkism contains several vacuoles filled 
mth aH sap, a clear watety fluid. As the cell grows 
old, ite wall becomes thicker and the vacuoles join 
together. Often t^y form a single vacuole that fills 
most of the ceU. The cjioplasm then becomes a thin 
layer betw^ the vacuoles or between the one big 
vacuole and the membrane. Tire nucleus Ues in this 
layer, at one side of the ceU. 

• r' P^rts of cells since thev con- 
sist of Weless cellulose. But these cell walls give a 
^nt stiffness, afloumg it to grow large and tall 
The}' also protect a plant from harm. 

Animal cells never have ceUulose walls thouch 
tlmy sometmte ha^ fle.xible sheatlis made I'ar-elv of 
protem material Thus they can change in .ke 'Ld 
-hape and the whole animal can move about. Aniraab 

mo^ of them cannot stand such great clian.^^ of 
heat and moisture as plants can endure. Alos't^ni 

variety in cells of the human body 
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HOW PLANT AND ANIMAL CELLS ARE MADE 




1 WHITE BIOOO CEU 



2 BED BLOOD CELLS 



3 NERVE CELL 


4 ANIMAL CEIL 

^ simplest of sU plants. More complex plssl 
aiJlL ^ nuclens and vacnoles which expand as the cells grov c’i 
A lypicai one-celled ammal (4) digests food and expels wastes bjceimcf 
vacuoles; the centrosome plays an important part in cell dinsios. 

nials nee<l structures such as Ixmes to support tleii 
bodies and shells or tough skin to protect them. 
Simple and Specialized Cells 
Even veiy siniiile cells, like those of bacteria, 
be able to do several different things in order to Kve. 
grow, and reproduce. Some have special parts to 
cany on special functions. A few have “eye spoh" 
that respond to h’ght, and some have purplish gracs 
that make food from lifeless material. 

In many-celled plants and animals, however, maa.v 
of the life functions are di\ided among different kini' 
of cells. In plants, some cells specialize in getfct 
water from the groimd while others build sturdy 
stems and still others form the cells that produM 
new plants. An animal such as a dog or cat has sboni 
fifty different lands of cells. These form muscls. 
hair, eyes, teeth, and many other structirres. A*oa° 
of these cells can live alone, but all of them togethsr 
make up a lirfing dog or cat. 

A full-grown person probably has a million bil’ien 
cells in his body. A drop of blood contains at 
5^ million and a square inch of skin 6 million. Tc? 
smplest of these are white blood cells; they are not 
Aery different from some types of amoebas. The mod 
specialized are probably nerwe cells. Such a cell l"-^' 
an irregular body containing the nucleus. Long, deb- 
cate branches run out from this. Xeiwe cells which 
r^ch the fingers and toes, for example, have branch* 
three to six feet long {see Xeiwes). 

_ How Cells Use Food and Water 

. its function, everv cell lias a membraES 

which holds it together. The membrane also link' 
e cell nith the outside world, for food and wafe 

tn TintlwIr^'U 1 ... ^ iT 


4 motor 

NERVE 

CEU 


and repair the cell must come throug] 
_ s very thin and is also scmipermcoji- 

his means that certain substances can pass throu?' 
It but others cannot. A membrane lets useful sub- 
stances into the ceU while keeping out most of tho=5 
that are useless or harmfuL A ceU gets rid of waste 
materials {excretes them) through the membrane. 
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Water IS one 0 / the most important matenab that offbod water andoxjgen and bo the cells themselves 
pass into a cell All hvmg thmgs must have it for remain small Ceils that merely remain alive need 


their protoplasm It keeps membranes moist and 
makes the greater part of flui Is such as sap blood 
and lymph The water in cell sap strengthens leaves 
and stems Wthout enough water these droop and 
sometimes die 

Green plants make sugary food by corobming water 
with the gas carbon dioxide Hairbke cells on the 
roots absorb water by oimotis (see Liquid) The 
water goes up through hollo i deal ceils to the 
leaves There other cells combine it with eaibon li 
oxide from the air (see Hint Life] 
product 13 promptly dis'^lve I m food 
sap This passes through 1 ving cells 
and reaches every part 0/ the plant 
Animals need ready made food to 
keep their cells ahv e Many-eelled am 
mils digest food in special oigans and 
ab'Orb It through cell merahranes 
Living tilings use food m thiee ways 
Part of It is fumed into protoplasm 
to build up cells or to replace parts 
that are worn or damaged Part is 
turned into nonliving structures sueh 
as cell walls bones and scale” Tlie 
rest IS changed so os to release energy 
for the ei eryday work of living 
Energy from Food 
Most plants and animals secure en< 
ergy by combining food with oxygen 
Plants absorb oxygen through cells of 
their leaves and stems Some ammals 
absorb it through tbeir duns or gills 
In the human body oxygen is taken 
from air in the lungs There it is com 
Lined with reddish yellow material m 
round flat cells of the blood Hiese 
cells the red corpuscles carry ovy 
gen to eveiy part of the body (see 
Blood) Living cells combine ox>gen 
with food in a slow sort of burnmg 
called oxidation This provides them 
with energy for growth movement 
and other activities 

Cell Growth and Size 
tl:e’il3 grow m two ways by using 
food and by storing it Pood that is 


lesa membrane and they can become much larger 
The dilTerence is well shown by an egg whose cell 
18 laige before it begins to develop As the cell turns 
to a chick however it forms active cells as small 
as those m human bodies For sim lar reasons a 
sluggish amoeba is several times larger than other 
one-celled creatures that sw im about actively and prey 
upon creatures b gger than they are themselves 
How Full Grown Cells Divide 
\Vh«i a healthy cell ic,iches full size it docs not 
Tlie sugjiy fami fy stop growing It ri vi les into new cells an I 
ITOSIS these arc grown they divide 

again In simple creatures such as 

bacteria the cell merely pinches in 
two until the membrane completely 
surrounds each half These become 
new cells — separate living things This 
process is called fission 
Cells with nuclei divide by a more 
coaipJe* process called mitOM In 
the nucleus are countless tmy grams 
contammg genes the parteles that 
determine mbented characters such 
as s ze shape and color In mitosis 
these grams come together in a definite 
order an 1 form 0 long thmd This 
breaks up luto structures known as 
chromosomes Each chromosome splits 
lengthwiBe forming two sew ones 
These carry half of every gene that 
went mto the old one 
Meanwhile another structure called 
the cenlroiome divides mto two star- 
like asters These go to opposite sides 
of the cell Then a film around the 
nucleus disappears and fibers from 
each aster pull the chromosomes 
^>art Separate nuclei form around 
the chromosomes and finally the 
cell membrane pinches together to 
. _ fonn two new cells 

la rtsTudtus Cells of some plants divide in this 

<1 T de» !■!» »tsr k« M<M»^ i way Others fonu fibers IQ spmdles 
} pswsMiei that pull the chromosomes apart 
Calk whu-A. diYirift by fkunu ptah 
ably have some comparable method 



used to make protoplasm builds up the living parts of of spUttmg the genes This process however has 

tl» cell rood .lored la gram or dropfeli ho- nc.er hm seen under , m.craeop ty .eientels 
over merely nmkei the eell biyeer the hnse n't' '' o" Heredity tolh how chromo.omee end 

celh,ofheoeo.tncbe.aiid>omorept.leeemni.dolii senes pusheredtsryehsraotersonlioiaoneEenerii- 

^ ‘ cS,?o™lS Thank, to the mvent.on of cello- 

Thoueh eelkUn mow ramdly they do not keep on phana hundred, of products on the market today are 
W foretr ml" to cell ha. a rmlo l»l »P - -It™*™ Hansp ™t paekaj.. The., m 

ral InSt Tim « delermmeil partly by the thmss chide .toms "h.ch md ea.Jy such » lamp .hade. 

It mmt do to hve Small cells for meUnce have . stockmEa nirf Isht-eolored swoitere item, wbeh 

Sreat deal of membrane m preportam to ttor «« mnal be Impt m momlnreproof contomets sneh m 
but bis onel have veor MU. Celh, that hve miUtely cook., potato ch.p, and eisatettc. and .toms which 
n«d f laie meni,?ne to absorb sreat quanUlna honremves bk. to .ee before they buy sneh a. tato 
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CELLOPHANE 


vegetables, and meat. Both clear and colored varie- 
ties of cellophane are also widely used for fancy gift 
wTappings and to make such products as adhesive 
(•‘Scotch”) tape and drinking straws. 

Cellophane is a regenerated cellulose prepared from 
the organic substance called viscose (see Cellulose). 
The molasseslike viscose is extruded through a thin 
slit and solidified in an acid bath. The continuous 
ribbon of cellophane then travels through other baths 
which remove the acid and other processing chemi- 
cals. Finally, after passing through a glycerin solu- 
tion which gives it flexibility, it is dned on hot rollers. 
Most cellophane is made moistureproof by passing it 
through a lacquer bath before drying. Colored cello- 
phane is run through dye before the glycerin bath. 
Cellulose. Xature makes use of cellulose as stif- 
fening material in plants. IMen make use of it in 
hundreds of ways and in thousands of articles. These 
range from wooden houses to gunpowder and from 
newspapers to automohile lacquer. 


A great deal of cellulose is used in its unchanged, 
natural form. Cotton fibers are almost pure cellu- 
lose, and other vegetable fibers, such as flax and 
jute, are mostly cellulose. Therefore, cotton and 
linen fabrics, manila rope, coco matting, and a host 
of common products made from vegetable fibers are 
largely natural cellulose (see Fibers). 

Cellulose is combined with the complex substance 
lignin in the stiff, woody parts of trees. Wood, of 
course, is used in its natural form, and great quanti- 
ties go into the making of paper (sec Paper; Wood). 

Chemically, cellulose is a carboh3-drate belonging 
to the group called polysaccharides. These compounds 
are related to the group containing table sugar (see 
Sugar). Cellulose has the formula (CeHmOj),, indi- 
cating that it conasts of an indefinite number of 
molecules lirJjed in long chains, or polymers. 

Creating New Substances from Cellulose 
The cellulose chemical industries get most of their 
raw cellulose from paper mills. It comes in the form 
thick sheets of dried pulp, pure white and fluffv. 
These are nearly pure cellulose, as the lignin, gum's 
and resin have been removed at the mill. Haw cellu- 
loK also comes as baled cotton linters from cotton 
mdls. Lmters are the short fibers that stick to the 
cotton seeds after pnning, 

th cellulose chemist is to change 

the fluffy, matted fibers of raw cellulose to a fluid 
form w^ch can be spun, molded, or extruded as use- 
ful products. His task is complicated by the fact 
that cellulose does not dissolve in any known sol- 
vent. He therefore attacks it with cLmicals that 
change it to soluble compounds which can be u=ed 
m mamriactunng processes. In certain pioceLI. 

are shown in the accompanj-ing taWe 
^lost regenerated cellulose is prepaid bv the 
.anthale, or process. Cellulose i^ fixSt Lprf 


SOME CELLULOSE PRODUCTS 
AND THEIR MANUFACTURE 

IlEGESEn.XTED CELLULOSE 

Cellulose lanthate. Used in manufacture of risco-e 
rayon; cellophane; .sausage casings; siring and water- 
proofing material!,; cellulose sponges; bottle caps. 

Cuprammonium cellulose. Used principally in manu- 
facture of Bembcrg rayon. 

Cellulose Organic Esters 
Cellulose acetate. Used in manufacture of acetate 
rayon; plasties; safety photographic film; paints, lac- 
quers, and varnishes; safety glass; filaments; material- 
for sizing, finishing, and waterproofing fabrics. 

Mixed esters. Cellulose acetate but>-ratc one of the 
most iL'cful of those; emploj ed as plastic molding com- 
pound and as airplane dope. 

Cellulose Nitrates 

Pyroxylin (cellulose nitrate containing 10.7 to 12.2 
per cent nitrogen). Used in manufacture of Celluloid 
and other plastics; artificial fibers; photographic film; 
lacquers, paints, and resins; collodions. 

Guncotton (cellulose nitrate containing 12 3 to 13 S 
per cent nitrogen). Used in manufacture of smoieles; 
powder; roclcct and mortar propellant powders; blasting 
powder and other high explosives. 

Cellulose Ethers 

Methyl and ethyl cellulose. Used in manufacture of 
plastics; sizing and finishing materials for tertiles; col- 
lodions for medical purposes and other medicinal prep- 
arations; adhesives. 

Carboxylmethyl cellulose. Used in manufacture of 
plastics; waterproofing and sizing materials; drilling 
fluids; detergents; food preservatives; medicinal prep- 
arations. 

O-xroizED Cellulose 

Used in manufacture of surgical gauze and hemostatic 
(blood-clotting) agents. 


in sodium hj’dro.xide, as in the mercerizing of cotton 
fabrics (see ^lercerizing). The result is a substance 
called alkali cclhdose, one of the fundamental 
terials of cellulose chemistry. It is further treated 
with carbon disulfide and yields a crumblj' orMge 
solid called cellulose xanthale. Dissolved in dilute 
sodium hj'dro.xide, this becomes a stick}' fluid 
called viscose. TMien x'iscose is run through dilute 
sulfuric acid, it solidifies as a clear, transparent 
substance that consists almost entirely of pure cellu- 
lose. Wscose products, such as rayon and cello- 
phane, are made by this process (see Eayon; Cello- 
phane). 

In the cuprammonium process the cellulose le 
changed to a new compound by an ammonia-copp^ 
hydroxide solution. This cuprammonium cellulose is 
spun as Bemberg rayon yam in an acid bath. 

In other processes the final cellulose product is 
a^ compound. The principal compounds are estere, 
nitrates, ethere, and oxides. Cellulose acetate, the 
most important ester, is prepared by steeping cellu- 
lose in acetic acid and acetic anhydride. For spiu- 
Ring and other manufacturing techniques, it is 
solved in acetone. The mixed ester cellulose acetate 
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MlNfATURE CREENHOUSES OF CELLULOSE PLASTIC 




Hurserroicn and home giritstn use t'leie tletr ^tstK ptiti 
wen (0 protect poune tianis from w nd ind Uie bMls tbep 


iufjrafe is siraihrly prepared but a mixture of 
acetic and butjric acids is uxed 

Cellutose nilrale ot nitroftHuloM » pte)>at*d b> 
steeping cotton Imtera iq mtr c ac d or a mixture of 
nitric and sulfunc ands ^lt^oceUulo«e nith a loo 
nitrate content is called pjroxjlin TI « br ttle solid 
18 treated xvith camphor to make Celluloid For 
tlie manufacture of collodion and ccnain lacquers 
pyroxylin ig dissolved in orginic eol'ents (art Col 
l^ion Lacquer) Highly nitrated nitrocellulose is 
knoen as guncollon This is a bas c materul in the 
manufacture of many explos ves (ire Lxplosives) 

TTie erffu/oae etheri are less subject to attack by 
acids and alkalis than the esters They find a nide 
vonety of uses They are prepared by treating alkali 
cellulose vnlh an alkyl chloride or alkyl ^Wate 

Hundreds of cellulose compounds exist besides those 
already mentioned Ondirrii reUulose used in var 
10U3 nays by the med cal profession is perhaps the 
most important of these Many others find limited 
use in agriculture and industry fetiU other eellulo«c 
products are known but have no commemal use as 
yet So varied are tl e forms and compounds of cellu 
lose that the chemistry of cellulose comprises a brge 
and distinct branch of organic chetm«try 
Celts or kilts) Among the peoples who m 
habited Europe m very ancient times were the war 
like Celts These muscular red haired wandercis 
had probably come from the diatant steppes beyond 
the Caspian Sea By 500 b c tl ey were living m 
northeast France southwest Germany and Bohenua 
The Celts who were al«o called Gauls continued to 
migrate m all direct ons 

About 400 V c Celtic tr bes crossed the Swxs 
Alps into northern Italy After captunng the iCT 
tile Po \ alley region they laid siege to Rome (*ce 
Roman History) At the same time other groups of 
Celts pushed down into France and Spam easlwwd 
to Asia M nor and westward to tie Bntish Isles 
To what IS now France they gave the ancient name 


of Gaul In As X Minor they founded the kingdom of 
GaUfia St Paul a Epistle to the Galatians in the 
hew Testament is addressed to the descendants of 
these Celts In Britain Celtic warnors overran and 
conquered the islands (ice English History) 

Celtic Life and Religion 

The Celts ruled through a loose trbal ortanira 
tion Each tnbe had a chief nobles freemen and 
slaves The tnbal home was usually a fortified vil 
fage with fields and pagturesoutside Many of these 
forts were built on hilltops Often the tubes warred 
against each other and when one tribe overpowered 
several others its thief held the rank of king 
The Celts brought many new sk 11s to the ptoples 
they conquered They knew how to smelt iron and 
forge it into useful implements They decorated 
ileir helmets xlields and arms w th aitstie metal 
work and enameling The Celts were 4U0 adept m 
such practual matters as curing hams keep ng bees 
and r&nVaog woodea latrela 
Celtic priests were called Drmdi and Iher reli- 
gion flruidtem L ttle is known of the Dru ds be- 
cause their iites were never wrtteo down Appar 
eutW the*i gods were siiavlar to those of other early 
peoples The Druids of Gaul were both judges and 
pnexts who sacrificed criminals to their gods The 
Druids of Britain were chiefly rebg ous teachers 
Only men of good family could become Dnuds. 
Membership nos highly pnsed because Druids did 
not have to fight or pay taxes Tlie Druids taught 
that the soul was immortal passing after death from 
one person to another They deemed the m stletoe 
sacred especially il growTi on an oak tree Hie oak 
was also sacred and Driiids often held their rites m 
ao oak forest isc in the lore 0! plants an mals 
and sure the Druids were also magicians and astrol 
Many anewnt stone memumentx were once 
thought to hate been bu It by Druids but scient sU 
now date them from pre-Celt c times (»re Stone Age) 
TTic Celtic domination of western Europe lasted 
only a few wntunes In t me theRomanamadB JtaJy 
Gaul and much of Britain into Roman provinces 
The Carthagiiuans overpowered the Celts in Ppam 
and Geroren tnbes drove the Celts out of the Rhine 
Valley Followxng the Roman conquest the Anglo- 
Saxon in'waion wiped out most traces of Celtic cul 
tore in Englswd Only on the fnngeof Furopedid the 
Celts to keep the r diit active tra ts and Ian 
guagcs-^ui Bntlany the Isle of Man Hales Ireland 
and the Scottidi Highlands There traces of Olt c 
culture at It survive in folklore and m the Breton 
Manx Helsh Erse and Gaelic languages 
“^e uomeCelt c Renaissance was given to a revival 
of interest in Celtic languages literatures and h s- 
torx wfir'h began m the late ISOO s The revival 
was eapecvally strong in Ireland where it led to the 
wmtuig of plays with Ir sh Celtic themes This new 
mterest the part even helped the Irish struggle 
fc* independence The Irish, language (Erse or Irish 
Gaelic) w w®" official language of Irebnd (See 
alto Ireland, Irish Literature ) 
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•— CEMENT 

The POWDER That Makes ART IFICIAL STONE 


^EMENT Glues pastes and some plasties used to 
Bbck things together are all properlj ^Icd ce- 
ments Most are termed adhesives or the word 
cement is joined with a descriptive word as in the 
term rubber cement When the word cement » 
used alone generally -porlXand cement is meant Port- 
land cement when combined with water fonna a 
paste which binds sand gra\cl and stone into a rock 
like mass called coturtfe 

Because concrete his so man> \al«able uses port- 
land cement has been colled a magcpowder \\ith 
it engineers build strong foundations and great build 
mgs and bridges lay highwajs an 1 s dewalks linelun 
nels and make posts shingles sewer and water pipes 
and many other Useful things (see C nerete) 

What U PortUnd Cement* 

Poitland cement powder is a chemical mixture of 
calcium silica iron and alummum minerals Port- 
land cement and water A jdrate or react chem cally to 
form cementing compounds of the water caluntn sh 
ca iron andalummum Hjdrationproducessoioehiat 
The natural or raw materials from which porUand 
cement w made are spoken of as ealeoreous and orgil 
loctous matenals Calcareous ruatenals are calcium 
compounds usually calcium corb* nate or calcite 
Limestone is the calcareous material most used to 
make cement Argillaceous materials are compounUs 
of silica CUy is the argillaceous material most used 
C/iaUi or marl are sometimes used in place of hm«*- 
stone (see Chalk, Lmestone) and eAaU or state m 
place of cU> (eee Clay Slate) Blast furnace sbw 
contain both calcareous and argillaceous mate- 
rials and are also used to make cement (5ee oleo 


Alumaam Calcium Chemistry, Iron and Steel 

Siheont 

To make Portland cement calcareous and argiUa- 
eeaua matenals are broken up mixed in proper propor- 
tions ground burned and reground with a small 
amount of gtfpsum (called a retarder because it slows 
the hardcni!^ of i ement) Portland cement pow der is 
so finely ground that it cjn sift through a screen that 
has -lOOOO hotes to the sijuare inch 

The Kinds of Poitland Ceoient 

Five t>pes of Portland cement are made Typ® ^ 
Used m general concrete construction The concrete 
ga ns const Icrable strength in 7 days and great strength 
m about 28 da>a it continues to gam some strength 
for years Type 11 res sts moderate exposures to sul 
fate-bearing waters Type III also called a high 
early strength cement becomesstrongenoughforuse 
soon after it is plaied Type IV generates only a 
<ttuU amount of heat m hydrating and is used to form 
great masses of concrete as m dams Type V has a 
very high reaistame to sulfate-bearmg waters 

From these five types various special cements are 
made Air^trainmff cement contains snaphke resin 
ous or fatty materials In concrete these materials 
form billioos of irucroscopio air bubbles per cubic 
foot These relieve mtemal pressures by provnding 
room (or the expansion ol water when it ireezes Air 
entrained concrete also has a high resi'^tance to but 
face scaling caused by the corrosive action of salts 
used to melt snow and ice Many states ms st on air 
entr lined concrete roads 

ITAitc cement is used on concrete to make guide lines 
on hgbways and streets for hght-r^eetmg fioors 
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FROM CLINKER TO BAGGED CEMENT 

■T~ 1^4 
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when 94 pounds have been poured into a bag. 


From a ctmveyer belt an inspector lifts a handful of cooled Much cement is sold in strong paper bags. Bag-filling ma- 
canker. The conveyer v. ill carry the clinker to storage chinesautomatically stop the flow of Portland cement powder 
bms, from which It wiU be taken for grinding. * 


and walls in industrial plants, and for building decora- 
tion. Bj' adding color pigments before final grind- 
ing, cements can be made almost any color. Cement 
powder is used as a filler in some paints, and a paint 
for use on concrete is also made of cement powder. 

How Portland Cement Is Made 

There are both wet and dry processes for making 
cement. The piincipal difference is that in the wet 
process water is added to the raw materials as they 
are ground, while in the dry process the materials 
are ground dry. In the United States more than half 
and in Europe almost all portland cement is produced 
by the wet piocess. 

The limestone is broken first into sK-inch and 
smaller sizes in giant crushera. These chunks are ne\t 
reduced to one inch or smaller in small crushers 
or hammer mills. 


The raw materials (crushed lime and claj% as well 
such crushed iron ore and siUca sand as is needc 
are then brought together in the light proportioi 
This mature is ground finely m two stages, usua 
m rotating steel drums, called wills, partly fi]] 
with steel bals. The rotating drums carry the ba 

material's to era 

them. In the diy process the materials are dried eitl 
before or during grinding. 

• “re stored in a silo. By bier 

mg the raw materials from seyeral silos the exi 
chemical composition needed is made. The blend 
raw materials are called Idln Jeed. 

If clay is the argiUaceous material used in the v 
process, it is mixed with enough water to make a sou 
slurry. Crushed limestone ntPo,. 
and water are added and the slurry 
grinding mills. The slurry is storS ^ f 
where it is kept weU mLxed\y agitators IThl 
slurries from several tanks 
position needed is made and calledlSn /ecd"'*’ 

® “ >.•». -rStLlSS 


at a slight slant, about a half inch per foot. The inside 
is lined witli refractory (fire resistant) biiek. Flames, 
fed by powdered coal, oil, or gas, roar in the lower 
end, heating 30 feet or more of the kiln to 2,700°F.or 
higher. A stack at the upper end carries off smote 
and gases. 

Kiln feed enters the higher end of the tube. The 
feed is completely dried by the heat as the re\oh- 
ing kiln slou ly moves it doum the tube toward the 
flames. In the liottest part of the kiln, about 25 
per cent of the feed melts. The liquid mhes with 
solid feed and forms cement clinkers (in the industn 
collectively called “clinker”) about tbe size of 
marbles. The kiln discharges the clinker, usualh 
into air coolers. 

The clinker, with a small amount of 
ground into cement powder b.y mills much like tho:e 
used for grinding the raw materials. Cement pondern 
stored in great silos to await packing and shipping- 
How Cement Is Shipped 

Cement is shipped either in multilaj'ered p.aperbag: 
or in bulk. A bag of cement weighs 94 pounds. In the 
early daj's the industiy shipped cement in barrel 
that held 37C pounds, equal to four b.ags. Althoug' 
little cement is now shipped in bands, the industr) 
has retained barrel-quantitj' as the unit for measuring 
production and sales. , 

Erapt 3 ' paper bags come to the cement plant se.ale 
at the top. A bag is filled through a valve at its bo 
tom. The valve closes when the filled bag is upenden- 
Bulk cement is pumped through pijies into scale 
ships, baiges, trucks, or freight cars for shipment. 

The History of Construction Cement 

_ Primitive men used claj' as a cement to stop up h® 0 = 
m their sapling huts. The AssjTians and Babj’lonians 
had no better cement than this for their stone bin 
mgs. The Egj-ptians made a mortar of partially burn 
gJTsura. The stones of the Pjwamids were cemented m 
place u-ith this. The Greeks used little mortar, pre- 
ferring to shape stones for their great buildings s® 
that when placed they were fastened there by inter- 
locking joints. 
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The Romans made a cement of elaked hme and toI 
came ash This u called pouMlana after Poaruolj a 
town near Mount Vesuvius Uhiike mortar poazuo- 
lana is a kydravJic cement which means it w 11 harden 
underwater TheRomansuseditm (oundabona aquo- 
'ducts and many buildings someofnhieh etilt stand 
' Knowledge of how to make hjdraul c cement was 
I lost durmg the Middle Ages Lime mortar however 
I wasused in all parts of Europe Hydraul c cement was 
I rediscovered in the 1750 a by John Smeaton an Eagli^ 
engineer Hehadbeencommissioned to rebuild Eddy 
stone lighthouse which was subjected to wind and 
wave off the Cornwall coast Smeaton made a hv 
: drauhe cement of a limestone that contained consid 
erable clay Today such a limestone is called cemeni 
rock and the cement rnade of it natural cement Ce* 
ment rock is also used to make portbnd cement 
Others began to evpenment with cement rock Be- 
cause the depoats varied widely m the amounts of 
calcium iron sihca and aluminum they contained 
the natural cements varied widely in quality 
The Discovery ot Portland Cement 
Joseph Aspdin a bricklayer of Leeds England d s- 
eovered and named portland cement m 1824 He 
called It Portland because concrete made from hia 
cement looked like stone quarried on the Isle of 
Portland 

For hia experiments Aspd n took limestone road sur- 
facing which had been powdered under the wheels of 
heavy carts He added varying amounts of clay to the 
powdered limestone untilhe found the proportions that 
when buiTied could be grouod into a uniformly strong 


cement Aspdms contribution to cementraakmg was 
the exact proportiomng of raw materials 

Other European countries began to make Portland 
cement In the United States laige deposits of cement 
rock fum shed fair qual ty natural cements for build 
mg the Ene Canal and other projects By 1890 the 
Umted States was producing about 10 million barrels 
of nataral cement a year The United States imported 
its first European portland cement in 1868 American 
monufacCoM of portland cement began m the 1870 s 

Early cement kilns were upnght In these layers 
of fuel and bncks formed of pulverized limestone and 
clay were burned Heat vaned from one part of a 
furnace to another and as a consequence the portland 
cement varied m quality The uniform quality of Eu 
ropeai) portland cement was highly valued and in 
creasing amounts of it were import^ 

FrederckRansome an Englishman patented a ro- 
tary kiln in l8So the forerunner of the huge modem 
kilns Because it operated continuously and produced 
clinker of uniform burmng the rotary kiln met with 
quick acceptance 

By 1900 the United States production of portland 
cement passed the production of natural cements 
more than 8 million barrels of each bemg made in that 
year By 1019 natural cement product on had dwm 
died to (ewer than one mil! on barrels while portland 
Cement production had increased to almost 86 million 
barrels Now the yearly production of jyortbnd ce- 
ment in the United States is about 246 million bar 
lels more than one third of the world s product on 
Canada makes more than 16 million barrels a year 


T/ie CENSUS— COUNTING America's MILLIONS 


pSNSUS Since early times governments have 
taken official counts of the people m their country 
Ancient Rome gave us the word census which is Latin 
for (ihmaling or assessing But the United Slates 
was the first modern nation to adopt a legal or con 
stitutional provision for taking a census at r^Ur 
intervals In 1789 the Constitution (Article I Sec 
boa 2) provided that an enumeration (countuig) 
should be taken every ten years The founding fathers 
adopted this provision for a practical reason The 
Humber of delegates w hich any state had in the House 
of Representatives was based on its popaletion Thus 
changes m population had to be recorded to keep the 
proport on accurate Beginning m 1790 the federef 
government has taken such a census every ten years 

Many U«e» of the Ceneus of Population 

The census of population is still the basis for 
apportiomng the 435 seats m the House of Represeo 
tatives among the states {see Congress of the United 
States) But today this is only one of the many 
■valuable services contributed by this census Census 
takers now ask many questions concerning important 
aspects of American life The answers to these 
quest ons provide material for measuring many of 
the changes that have taken place mthenation during 
the precedmg tea years 


To businessmen the census reveals new markets in 
areas where population is increasing rapidly To 
Workers it shows where new job opportun ties are de- 
veloping Lawmakers find it a guide to many legi8l> 
tive needs of the people (Tor a statist cal study of 
the ]>oputaton called demography in the United 
States see Population see olio Umted States section 
The Amencan People end Their Achievements ) 
What the 1950 Cenaua Covered 
The last decennial (ten year) census of populat on 
was taken in 19o0 llus census reported seven facts 
about evBiy person in the nation — name relation 
sh p to head of family race sex age marital status 
and pticw of doth AJi persoss aged or oner mere 
asked about their employment and occupaton 
Foreign bora persons were asked about tbe r citi 
aenshp status The census also listed where each 
person hved 

Every fifth person was asked an add t onal senes 
Of quesltons — where he Jived the prewous year (to 
sLiv migration by states and changes in farm and 
Qty populations) m what country his parents were 
bom and the extent of his schooling Census takers 
« girad every fifth person aged 14 or over additional 
questions about his job Every 30th person who was 
Unemployed 1 sted his last occupat on 



CENSUS 


168 


PUNCHING HOLES IN CENSUS CARDS 



Bureau worker reads the report on one person. To record 
this information she then uses a machine which punches a senes of 
holes m a card. Such a card is shown in the picture below. 


One family out of every five t\as asked to tell the 
sources of its income. Even- fifth male was asked 
about his militarj- sen-ice. And everj- 30th penon 
who had been married described his marital status. 
Women in this group were asked the number of 
children they had borne. 

Even- pereon is required to supply answers to 
census questions. An indindual convicted of refus- 
ing to answer is Uable to a fine and jail sentence 
m rephes, however, are confidential and cannot 
be vsed for purposes of taxation, investigation, or 
regulation. Moreover, census takers are liable to a 

THIS CARD STANDS FOR ONE 


fine and j'ail sentence if they disdese 
data regarding indh-iduals. 

How Answers Are Gathered and Compiled 
Tlie immense Ixidy of census informatioais 
collected by- a great army- of workers. Fortin 
1950 census the government hired vzs 
140,000 special census takers. They- cove.-el 
not only- all the continental United States kt 
the nation’s territories and possessions as PcIL 
They- plodded from door to door in ei-ery city 
town, and county- in the United States. Sors 
of them used native boats and prinutive cu-t 
in the trojiical islands of Puerto Rico, Haireil 
and the Virgin Islands. Others used EAki 
dog trains in the severe cold of .Alaska. 

Once the answ ers are gathered from indrrii- 
uals, the data are assembled in the Burma c‘ 
the Census in Washington, D. C., a divis'-a 
of the Department of Commerce. There tl- 
information is recorded on millions of cards— 
one for every- person in the United State 
and its territories and possessions. Tliis stupendos- 
task is performed by- electrically- operated machine 
w-hich seem almost human. One machine punchfc 
holes in cards, recording by- the position of the h''''h 
all the information about the person to whom tk 
card is devoted. Another sorts the cards by sex, a? 
occupation, or any- other item in the schedule. TL'^i 
the tabulating machine gives the totals. Mistake ae 
rare, for, if an insufficiently- punched card is put is 
the machine stops until the card is removed. TIL- 
machine, it is estimated, saves nine tenths of the 
time and two thirds of the cost of handwork, in addi- 

PERSON IN THE 1950 CENSUS 



census report had to h 

Md chi^d xn the United States * cards, complete band the work would take many years. Bat cl«tnt 

The helea m the first 15 colSksJfc ?' «■« P^nche'd hSes^5^f-" " The“re'is onl Sr^^r e«h tnan, «« 

By means of the holes machi^^P‘'-^'°cate the person m a deSite'l.'^"* gathered about one 

automatically sort the cSds too describe the type of comO-J 

RToups and register totals on a tabulating sheet. 



tion to being more accurite Tlie final reports are 
published jq many volumes illustrated Mth maps 
and charts vastly different from the slender book 
of 56 pages covering the first census in 1790 
In ifljO the Bureau of the Census reclassified cer- 
tain population groups It counted as urban ’ for 
the first time people who hvei m unincorporated 
places having 2 600 or more inhabitants U also 
listed persons living in certain suburban areas as 
part of the Urban popuhtion The'e ncre places nitb 
at least 2 000 inhabitants 
for each square mile on 
the fringes of cities of 
50 000 or more These 


Other Cenaus Bureau 
Activities 

In addition to the ten 
vear (decennial) census of 
population the Bureau ol 
the Census conducts sup- 
plementvrj censuses Al- 
though these are sched 
uled for definite years 
Congress must authorise 
special funds lo each case 
The following are the 
most important 
CtntMt of llouixng The 
first census of housing was 
taken in 1940 In 1919 
Congress authonzed a cen 
sus of housing to be when 
every ten years along with 
th» cens-ue o( popuKtion 
The 1950 census of hous 
ing reported 12 factsabout 
every dwellmgunit These 
included its condition occujuncy and type of sani 
t’o and natw ficilibes Other (questions were asked 
lor every filth dwellme unit Such items mclvvded 
the age of the house and its type of beating equipment 
Census of AgnctiUure The first national census 
ot agriculture was taken in 1840 Snec 1920 iVbas 
been taken every fifth year This census reports on 
the inventory of farms for the year the rensns is 
taken 0 ears endmq m the 6gum 5 and 0) It com 
putea production figures from the previous year (the 
J ears ending in 4 and 9) In 19cO a census of apicul- 
ture was taken by more than 65 nations unfer the 
guidince of the Food and Agriculture Offeanizabon 
(FAO) of the United Nations 
Cenau-a of Irngation and Drainage The first surv^ 
of this type nas made m 1890 This csasiw was 
taken m conjunction with the cen«us of agncultow 
in 1910 and 1920 Since that tune it has bero taken 
along with alternate censuses ol agnculture (injeais 
ending m 01 It reports the number of irrigation enter 
pnsps and the total acres irrigated m the 17 western 
most states and in Arkansas, Flonda, and Louisiaiia 


population figures in 

COMPTON S PICTURED ENCYCLOPEDIA 
Population figures for the United States Tliisedi 
tun of Compton 8 Pictured Cneyclopedu contains 
final population figures from tbelatesteeneus (taken 
in 1 JaO) for all places in the United Slates and its 
po<!.i -'810118 TlKsehguressre indicated by the term 
(fS50 cenvuO Su(h popuUllon figures can be 
found m articles on the United States the venous 
states an*! cHws and in the Fs<t-Itldev They can 
al-o he found on the back of all slate rasps in color 
1 npulatiou charaeieridies are also buw J on the JhW 
census '?urh charscterulics may be found in the 
articles on the United Stales the various state* 
imraigratmu and other subject* 

Since 1950 sorne citic* have had a special ccosus 
In the articles on ouch edits ihe results of both 
the reeulir and the special census are given 
Populabon figures for foreign oahoos This edi 
lion give* the litest ced*uv figures for afl nations 
that take a cen*u9 If the census was taken before 
the end of the sicond Morld Mar a postwar official 
estimate i« added Some of the estimalea however 
were for national pupuljtions onlv In these <aaes 
Isw pstiftMtcsforproiin tsand cities sere notavail 
able In some countne* no census bas ever been 
taken but the best postwar official estimatea avail 
abteweieuaed InaUcases the source and date of 
the population are tndirated 


^ CENSUS 

Census of fl/onw/ncfurea Censuses o! this type 
have been taken periodically since the first one in 
1809 None was taken, however betneen 3939 and 
3917 because ol Borld Bar II Tresent legi'iafion 
provides for such a census to be taken covering the 
years eodiiig la 3 and S 

KtanufActurera are required by bw to report to 
the Bureau of the Census The Bureau hojierer esn- 
not publish statistics that disclose information re- 
ported by individual comjjanies If a compan} is the 
only one in its industry in 
astatc figuresforthecoin- 
pany will be omitted from 
the information for the 
state They will be in- 
cluded in returns for re- 
gions or other units tliat 
are large enough to pre- 
vent identification of the 


compnny 

The 1947 Census of 
manufacturers covered all 
manufacturing plants 
which employed one or 
more persons during the 
census year (This ex- 
cluded small sawmills ) 
This census compiles 
statistics for industries on 
employment payrolls, 
vaioe added by manufac- 
ture value ot shipments 
cost of matenab expendi- 
tures andpr^uetanunu- 
factured It also publishes 
statistics for each state 
and comparative figures 
for indu'trieS and geo- 
graphic areas 
Value added by manufactuie proviies the best 
measure of the relitive economic iciportirce of manu- 
factuiuig ui different industries and different areas 
This figure gives only the value created jo the manu- 
facturing process It is calculated by subtract ng from 
the total value of shipments the cost of matenals 
supplies eontvmers fuel and contract work 
Ajiother methol of comparison is provided by 
“value of products shipped ' This figure however 
includes dupl cation of values since gonie products 
pass through more than one stege of manufacture 
For exampte, the value of products shipped from 
a bakery obo includes the value added to the gram 
by previous proce‘'*mg in a flour mil! 

Census of Bioiness A census of business was taken 
covering the years 1939, 1933 1935 1939 and 1948 
Congress has scheduled a census of business for the 
years ending in 3 and 8 Such a census covers chiefly 
retail and wholesale trade service estabUshmente 
places of amu ement hotels and conrtruction firms 
It also gathers statistics on sales, employment, pay- 
roffs and inventories 
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Census of Mineral Induslries. The first separate 
census of mineral industries was taken in 1S40. It 
was taken in 1940, and present legislation calls for a 
report on mineral industries to cover the years ending 
in 3 and S. 

Camis of Goternments. The first census of govern- 
ments was taken in 1850, but the present methods of 


approach were not used 
until 1942. Present legis- 
lation requires this cen- 
sus to be taken eveiy five 
years in years ending in 
the figures 2 and 7. 

The census of govern- 
ments covers more than 
150,000 state and local 
governments. It reports 
on public finance (rev- 
enues, expenditures, and 
debts) and public-service 
enterprises. It also shows 
the number of govern- 
ment employees and the 
amount of paj-roUs. 

Cemsus of Religious Bod- 
ies. The first separate 
census of religious bodies 
was taken in 1906. It 
was taken in years end- 
ing in 6 through 1936. 

Reports on Foreign 
Trade. The Bureau of the 
Census issues weekly, 


The census in its modem form was closely asociated 
with the rise of democracy, since a perioic coimt of 
the population was essential to truly represeabtire 
government. On the whole, the American people ac- 
cepted the institution readilj’. From the beginiia: 
the indi-vidual reports were kept secret and the 
formation was used only in tables. Unlike the cadr 
censuses, these data ire's 


CENTAUR FAMILY AT PLAY 



monthly, and annual reports on imports and exports. 

entering and clearing United 
amount and kind of commodities 

SSft^-’ 

The Cei^s Bu^u also conducts current sur^-ej-s 
on population and other subjects bv ‘'samplW--f 
questionm^g a cross section of the peopk The 
Bu^u then makes estimates for the enti^ nation 
b^ed upon th^ sampling. Such a procedure t 

The eto WmSr^gTSrt 'Sr 
government agencies. 

Acf u 1 of the Census 

sus of people and of propertv took a cen- 

tablish the political sSIf ' - 

their militaiy and tax obligations ^ 

the Aliddle Ages attempts to takfa cenl,^ ^ 

The most famous was the census of 

order of Viliam the Conniipmr « taken by 

in the Domesday B^k “ 1036 


^TYdesM/e J *, «®®'* Iiorsentn that he 

iil CTeatare. '» ‘•’®>' ’"■rd ayth- 

.n “‘I* H*** horae— aboet whom the Greeks 

ee“faoyha'ie‘h»l“n *“.«•'»««=>«* tad modem the 
eemaors hare been a faronte aubject of arfiats. 


not used for exaefeg 
taxes and military 
service from the peop'^ 
of the United States. 

The census of 1790 
broke down thepopulafc: 
total into those who ires 
white (male and female) 
and those who were cri- 
ored (slave and free). Tie 
white males nere furthe: 
classified into those abow 
and those below 16 yeas 
of age. This first censi? 
was gathered by fed£.d 
marshals at a cost of 
about 844.000. The IP 
census cost about tvo 
thousand times as much. 

In the United State, 
as in other countries, the 
family was the unit of the 
early censuses. But tha 
United States census cf 
1850 introduced a revolt 


IboU mirOQUcea a «>«*'• 

tionary change. It made the individual the unit sna 
added many new questions, such as age, race, birth- 
place, and occupation. By this time a nuaiher c. 
states liad also begun to take censuses. Though tbfc= 
have provided valuable information, the tendency 
has been to rely on the decennial count of theFederel 
government. 

Soon after 1790 other progressive countries began 
taking censuses. Two-thirds of the world’s people, i« 
is estimated, have been officially counted. CansM 
takes a census decennially in years ending in 
figure 1, as 1941. In conducting the 1950 census 0i 
the -Americas, the Latin nations adopted Llnited Stats 
methods so statistics would be comparable. 
CE-VTAURS (si-n’tdrs). In the old Greek 
the centaurs were fabulous monsters, half man ^ 
half horse. From the waist up, they were shaped use 
human beings; below, they were like horses. -At the 
feast celebrating the marriage of the king of ^ 
^pithae, they attempted to cany off the bnde. 
A fierce battle followed, and through the assatanK 
of Theseus, a friend of the king, the Lapithae defeated 
the centaurs and rescued the bride. This battle was 
depicted in some of the sculptures of the famous 
Parthenon at Athens. 

The most celebrated of the centaurs was Chiron- 
V- skilled in archery, medicine, and music, fo 
which he had been instructed by Apollo. To tni 


I TOO Centaur Apollo mtru«ted the charge of hia own 
8oa Aesculapius, who became the patron of phyEiciana 
'Many other famous heroes were CtuionB pu^als, 

■ notably Jason, Hercules, and Achillea 
Cen^TIPEDES These ‘ hundred legged ' creatures 
—lot that 13 what the name meana— arc found m damp 
. places all over the world, usually hving under stones 
or timben Except for one large species in the Sooth 
those hving in the United fetatea are email— five 
inches long at most — and harmless "ITiey cat insects, 
and the httle house centipede dmea on flies and 
roaches 

The large and venomous species hve only in tropical 
and subtropical regions Some of them are 12 inches 
long They hve on insects small animals and hirtb 
which they capture in their jaws Their bite is fatal 
to many arumaJs and dangerous to man 

The centipeik s body is made up of segments each 
bearing one pair of legs The number of leg bearing 
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B^ments vanes m different species from 15 to 173 
<a more Thus centipedes may have from 30 to 346 
legs The first pair of lep, fused at the base, forms 
poison fax^ The young are hatched from eggs and go 
throu^ ft larval stage 

Centipedes ate members of the dasa of Afynapoda, 
which have many of the characteristics of insects 
Most of the American species belong to the genus 
Ltttohua the large tropical species, to the genus 
Seobfpen^ 

Miu4rCDBa or thousand Isgs are also mi'mbera of the 
Myriapod elMS They are gensrally smeller than the rent) 
pedee and differ from them m hating tao pairs oI legs at- 
tarhed to most of their body aegmsnta Thus some are 
equipped with more than 400 legs though others have only 
26 Instead of poison fangs they hav e glands oq the sides 
o( their bod es which give off an offens ve gas They ate 
usually found imder stones or m other darU moist plsces 
Most of them feed on decaying \egetsbla or animal matter 
but some attack tbs routs of garden plants Most Ametiean 
spet cs belong to the genus Foniarta 


At the CROSSROADS of the NEW WORLD 

r'ENTHAL AMERICA Gtuieit lyyh (eyth^t to ,«•''» i Iff of the Equator Its back 

^ 8b small repubhes and So** 1o?®ilies Mnoweai •m*?Puans) Ji auioi'’*jues bone 19 formed by the 
a British colony make up ** ***“' ssu*'* »> •* Poseist on great CordiUeraa noun 

Central America, the nare Rahiaodt *n4 Wetetaatt Coceiuerw raegos e^ajiag Miihs tain syatem which ex 
low southern strip of i^?«reraig*uiSo‘5St^l?2»5’!Sa*“toa«e*tAi2etie^tt tends the length of bo^ 
North Amenca between the American wntmento 

the Canbbeiui Bea and the sbout i o euiei by i* ®ii«w ,e , The mountains he close to 

Pacific Ocean. Taken to the Pacific coast and their 

gelher, they are not so ^ u 

StL“j''oSotPrd A "i" 

Oregon, but they hove » “fc'/VS-” Tu'Sli 'm, S JS*.™"' 

imnortanca tn the Umted ?S,«f ouflorti roooureso .... . ‘he Anfiiieon system 

StaS^d to Se world 

far greater thsa their ® ■* " - « ■»’ 


ieiuo pro/ucU 4 
sniSi bools ss 


would indicate 
Lying wholly within the tropics with a nen soil 
and abundant rainfall, they are a chief source «of 
fee bananas and other tropical products The fotrots 
contain valuable woods such as mahogany rosewood, 
cedar, and dyewoods. Buried under the soil are gold, 


the Caribbean Bea and 
sends up peaks to form the 
Antilles Wands Only m Panama and Nicaragua are 
the hi ghU nda broken by fow passes Through the 
Panama pass in the Panama Canal Zone run the inter 
oceanic I^ania railway and canal constructed and 
owned by the United States In Nicaragua theru is a 


saver' and o^r minerals Because the forest and great de^on which contains Central ^enca 


mineral resources have as yeC been httle developed 
the Central American countries are important sources 
of future wealth 

This part of the continent is especially nnportant 
to the United States for another reason Ac^it 

the United States has dug the Panama Csnal which m 

one of the world s busiest sea-Uncs Jlorpover tte 
canal is a vital necessity for the adequate naval d^ 
fense of the Umted States because it enablw the 
united strength of the navy to assemble quwaiBr m 
either the Atfantie Ocean or (he Pacific 
The Land and the CUniati 


largest lAe Nicaragua Hero also ate lake itanagua 
and the San Juan River which flows east from Lake 
Nicaragua to the Caribbean Sea. Across this lowland 
the United Slates has bought the n^t to bmld a 
eecond mleioceanic canal 

In the lowlands along the Caribbean coast there la 
almost DO diy season The trade wmds which blow 
frMtt the northeast all the year, drop their moisture as 
they nse to cross the mountains, brmgmg heavy rams 
even m the winter months Some places have 80 to 
200 mebes of rainfall a year The dampness and the 
Bteadily intense heat— averagmg about 80 degrees the 


The Land and the , , j 30 to round — cause plants to grow luxuriantly 

Central Amenca is a curvmg stnp of land, W to ^ ^ ^ ^ ^ 


miles wide connectmg Mexico with South Amw- 
ica It stretches over 11 degrees of latitude nea^ 
1^00 nules. with its southern tip only 7 degrees north 


Thee eastern lowlands are heavily forested except 
where th^ ha\ e been cleared and dramed for banana 
Along the forest edges are great stretches 






of Central America and built splendid stone ciUes 
They had a system of writing and an excellent calen 
dar They made pottery wove fine tettiles and 
planted corn and other food plants But long before 
Columbus landed on the Coast of Central America in 
150'' they had moved north mto the Yucatdn Pen n 
sula (»e« Mayas Yucatdn) 

Meanwhile more primitive tribes moved mto the 
region probably from the south These were the In 
tl ans tl at the Spanish settlers found and eDslared 
The two races mingled and hence most of the people 
of Central America today are of mned Spanish and 
Indian blood Such per=ons of mived blood are called 
muliiot except in Guatemala and El SaUador where 
they are popularly called ladxnos There are still 
large numbers of pure Indians Sixty per cent of the 
population in Guatemala speak nativ e dialects But 
there are few people of pure Spanish blood except m 
Costa Rica Immigration is slight and foreign colomee 
are small German settlements being the largest 
IvegToes were imported m colonial days as slaves 
and later as laborers m regions where white men found 
it difficult to work Today the Negro populat on is 
foundalmost entirely along the Caribbean roast \ery 
few ha\ 6 mov ed into the interior Consequently the 
hiegroea have had no great opportunity for intermia 


lure mlb the native population though m some of the 
repubi cs (hey have ictemungled with both whites and 
Indiana Honduras has the largest proportion of 
Negroes and roulattoes 

How the Indiana Live 

Tbe Indians naya of hvmg are almost as pnnutive 
today as when the white man first came Ihey were 
converted to Chnstiamty and the Roman Catholic 
church has a strong influence over them But many 
cling to aneient behefs and practises They have 
also kept their various languages or dialects 

Most of them live in primitive little villages bold 
ing tbe land in common The village is usually built 
around a square or park at the bead of which stands 
a large cbuich Tbe houses are huts with dirt floors 
thatched roofs and adobe or wooden walla Tbeoccu 
pants usually sit on the dirt floor A mat thrown on 
the floor serves as a bed The same mat may be a 
raincoat by day T ou see w omen at the r looms w eav 
log doth for colorful costumes or gay blankets Each 
tnbalvillagehas its spec al colors and designs You 
nay also see potters working at their wheels or 
Bihersnuths hammenng out little ornaments 

In the h ghlands tbe nativ es grow corn black beans 
and squash They plant corn by making holes in the 
earth with a pomted stick Tbe nucbete and tbe hoe 


CENTRAL AMERICA 


174 


JUNGLE 


HOME 
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are their other farming tools. Ground com mi\ed with 
water is made into flat cakes, willed iorlillas, and 
baked in a crude oven. This is the Indians’ bread. 
With coffee and beans, it is the staple of their diet. 
They also grow other crops — rice, wheat, vegetables, 
sugar cane, potatoes, and cotton; and such fruits as 
pineapples, mangoes, and papayas. A few tribes in 
the swampy eastern 
lands live chiefly by 
hunting and fishing. 

On market day the 
Indians carn^ their 
products intothe near- 
est town to exchange 
them for other things. 

On the rough hilly 
roads you w Ul 
them tmdgmg along 
barefoot, the men car- 
rying sacks on their 
backs and the women 
balancing baskets of 
X'egetables or flowers 
on their heads. 

A large proportion 


IN GUATEMALA 




From forest and swamp come the building matenals 
for this thatched hut. Its floor is the bare earth. 


INDIAN W'OMAN 


of the people of mixed blood live in much the same 
fashion as the Indians, chiefly because they are too 
poor to better their hying conditions. 

The governments of the various repubUcs are making 
a real effort to improve sanitary conditions and edu- 
c^e the people m health measures. They are waging 
a battle aga^t hook-w onn, malaria, typhoid, and other 

““J- deaths, 
republics require employers of labor to 
proyade first-aid semce for their workers A 
pure water mpply is available in the capitals 
thf achieved by 

^anal Zone 

made it possible for white men to live safely in 
this region {see Panama Canal). Similar measures 

dren work on the large plantations. At coffee 
picking tune they move to the bio- npiVIiV.,,,.' 
estate and the yillages are almost deserted Some 
famihes have hved for generations on the planta 
tions and have no land of their own. fcCer 
days these people were no better off than fhu 
serfs on the manors of medieval Europe Thev 
were required to buy their supphes aMhe ^ 

tation store. Thev were • j l ® Pian- ___ . 

owner and consequently were nnt°f hS^ch® 

Today, a laborer m^ S; dSerS 
go and come as he plea-;es But in 

f ’rSSplSlCT™!*'’' 

n“»K 


The large plantations are owned by a few wealthv 
citizens or by foreigners. Huge land holdings flaii- 
fundios) created in colonial daje are still held k 
the descendants of the Spanish colonists. Few plan- 
tation owners live on their estates. Most of them 
prefer the city, where life is more comfortable and 
varied. Many live in Europe and in the United States, 
leaving their property in the hands ol 
managers. There are also small fanns, 
owned by descendants of early Spanidi 
colonists, who usually are the leadins 
citizens of the smaller towns. 

Town and CItj’ Life 
The artisans and skilled laborers ia 
the toyyns are mostly mestizos. Manj o' 
this class, yy liich is intermediate between 
the Indians and the aristocracy', rise to 
high positions in the government or in 
the various professions. 

The capitals and other large cities are 
in sharp contrast to the small towns and 
the Indian villages. Thej’ are dean, weB 
laid out, modem cities. The buildings, 
usually yvhite or in pastel shades, are 
of Spanish architecture. Because of ti“ 
frequency of earthquakes, business buildings as weB 
as residences are rarely built more than two stonfe 
high. There are good shops, hotels, and caffe, fine 
public buildings, and beautiful parks. JIany of fle 
homes of the wealthy are set in grounds ablaze with 
gardens of tropical flowers. 

Education and Religion 

Definite attention is being given to education in 
all the republics. The percentage of illiteracy b 


most of them is high, but a 
decreasing. Several factos 
make education difficult 
The variety of racial make- 
up is one. A scattered pop- 
ulation and poor transpor- 
tation add to the difficulty- 
But the chief factor is the 
lack of sufficient revenue 
to meet the cost of prond- 
ing schools for all. 

Education is free and 
children of primary achoo 
age are required to atten 
school, w-here educational 
facilities e.xist. Primar.i 
schools are planned prm^ 
pally for educating the 
poorer classes. The secofr 
darv schools aim chiefly a 
preparing students for coUege. All the republics 
have normal schools and every national capital to® 
iMversity w-hich provides courses in the professions, 
and the sciences. 

There is freedom of worship in all the 
ut most of the people are Roman Catholics. T ® 
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j ehurchbflsalwaj-sbad 
,, great influence and 
2 still has, although 
jj it haa been separated 
,j from the state 
j Industry 

and Resources 
Agriculture is the 
. only eTtensive mdus- 
try The introduction 
^ of the coffee plant 
soon after the republics 
became independent 
helped greatly to de- 
" velop their commerce 
" Coffee is the leading 
source of income m all 
the states CTcept Pan- 
ama and Honduras 
‘ Most of it IS raised on 
^ immenseplastations, 

’ praeticaUvallof which 
' are owned by Central 
Ameneaiis or by Germsn pUntets A httle is also 
' nued on small fanna as a cash crop 

• Bananas the other btge e^rt crop, are groan 
’ chiefly by United States companies There ate large 
j foreign-owned plantations ui ei'ery state except El 

* Saliador Some bansnas are gron-n along the Pacific 
■ lonJaads on irrigated land, but the Caribbean coast 

is the great producing region Jiondutaa leads in 
shipoectfl The Amenesa fruit cotripanies have built 
' railroads, developed harbors and improved sanilaiy 
) conditions in the areas they control 
> Cattle ranches fumisb 'bdes sUns and cattle (or 
' export Nicaragua and Panama are the chief ex- 
porters Some sugar is shipped mo"t of it from El 
Salvador Guatemala produces chicle fcom the sapo- 


dilla tree for the sum ehewers of other Isnds Cacao, 
tobacco coconuts motber-of pearl shell honey, in- 
digo and benequeo are other exports from the various 
tepublKs Other agricultural products, such as com, 
b^s, nee wheat, are grown chiefly for home use 
Although the lumber mdustry is little developed 
several of the repubbes ship mahogany and other 
woods Lumbering is the leading activity in the col 
ory of Bntieb Honduras which was tousded by wood 
cuUeia from Jamaica The Peruvian balsam used m 
perfumery and medicines comes from £1 Salvador 
Costa Rica supplies balsa wood 
lo the ngg^ ffiountiins lies a wealth of rzuaerab 
which has scarcely been tapped—gold sifier, copper, 
lead, ainc iron antunony manganese, and others 
Gold and silver tomes are the only ones which 
have been deiwloped to any great extent 
Focetftn 1 raUe 

More than half of all Central American trade 
« with the United States The repubhee also 'ell 
tropical raw matenals to European lands Com 
merce with their Latin neighbors is increasing 
Small factoriea turn put such produc ts as cigars 
andeigarcttes soap randies flour shoes cotton 
goods, and foundrj products There are al^o 
coffee-drying establishmenta sugar nulls saw- 
mills tanneries, breweries, and dislilleiiea 
But most of the jaanafactured goods that are 
needed— cotton textiles, clothmg, machinery, 
construction material for roads and railroads, 
gasoline, cement, fertiluer, and chemicals — 
are bou^t from other coimtnes From the 
United Slates come imports of canned goods, 
hardware, drugs, refrigerators, sewing ma 
chines, automobiles, phonographs, and radice 
Th^ IS little call for the products of the 
modem factory, and large-scale manufacturuig 
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is not likely to be in- 
troduced in the near fu- 
ture, both because of 
the limited market and 
also because of the lack 
of coal and other raw 
materials. 

Transportation 
and Communication 

Mostof Central Amer- 
ica’s foreign trade, ex- 
cept m bananas, is car- 
ried on through Pacific 
ports, because the pop- 
ulated plateau area is 
nearer to the Pacific 
than to the Caribbean. 
Also, in pre-railroad 
dal’s, it uas easier to 
sad around Cape Horn 
from a Pacific seaport 
than to cross the wet. 


Chicle, the basis of chewing gun, 

IS the dned juice of the Central 
Anerican sapodiUa tree It starts 
to market wrappediapalmleavcs. 

hot eastern plam. The first railroads ucre the shorter 
Pacific routes carrj’ing the trade of Guatemala, El 
Salvador, and Nicaragua Only Costa Rica, u Inch has 
a narrower eastern plain than the other nations, built 
its first railroad to the Caribbean coast. 

Throughout great areas there are no modem means 
of transportation Railroads and surfaced motor-roads 
are costly to build and to maintain in this rough 
countiy of mountams, jungles, and torrential down- 
poure. Goods are earned o\ er rough and muddy trails 
by donke.i-s, mule-drawn or o\-drann wooden carts 
with sohd w heels, and Indian burden bearers All Cen- 
tral Amenca ha® onli about 2,700 miles 
of railroads, which is less than two- 
fifths of the mileage in the state of Cali- 
fornia. AH the republics except Hon- 
duras have lines connecting the capitals 
with their seaports. Honduras has a 
motor highway from its capital to the 
north coast Guatemala, Costa Rica 
and Panama hax'e hnes connecting the 
east and the west coasts. The chief in- 
ternational line is that between El Sal- 
vador and Guatemala; no railroad vet 
connects afi sLx republics Most of the 
raiiwaj-s were biult by foreign com- 
pamM, ^eciaUy the fruit companies, 
but Central Amencan gox’emments now 
own some of the mileage Aluch of the 

senice is slow-. 

Road-bufidmg is being pushed in all 
of the repubhes, especially ia El Salva- 
dor, Costa Rica, and Nicaragua With 
the cooperation of the United Stat4 
a motor highway is being bmlt to liS 
the capitals of all the repubhes 
Meaco and the United States. Tl2 
road, caUed the Inter-American Hi^! 


way in Central America, is part of the proposed Pan 
American Highwaj' {see Roads and Streets). 

Recent years have seen the development of fc- 
anation sendee b 5 ' United States companiis An 
planes carrying both passengers and freight coniixt 
all the capitals w’ith one another, and with theb’nitfil 
States and South America. There is good andfreqeent 
steamship sen'ice to the chief ports, but water trans- 
portation in some places is handicapped by the Ekk 
lowncss of the harbors. Large vessels haxe to he fa 
out at sea, and land their passengers and cargos n 
smaller craft. 

The larger cities liave telephone and telegraph serv- 
ices Tliese sendees arc for the most part omed bv 
the governments, but most of the cable and rate 
sen ices arc American-owned. 

The Development of the Republics 
Christopher Columbus sailed down the Centrd 
American coast on his last voyage in 1502, andfoimdel 
a colony in Costa Rica. The Spaniard Pedro .Arias d‘ 
Avila conquered Costa Rica m 1513, andthercmalEdu 
of the region w as taken by Hernando Cortez betwE® 
1522 and 1525, after his conquest of Mexico Bj 15i0 
all Central America, e.\cept Panama, was included n 
the captaincy-general of Guatemala. 

When the five provinces of Guatemala colony 
dared their indcpeDdence of Spain in 1S21, there 
no struggle with the mother country', for Spain 
had her hands full with the revolt of her more imp^ 
tant colonies farther south. After a brief pend 
during which they were allied with Mexico, 
tral American provinces formed a federated repnbh' 
This federation collapsed in 1S38, and the five state: 
became independent republics. 

THE CAPITOL BUILDING AT SAN SALVADOR 



republtCBM *nil one ol the most progressiTe of 

Its capital. San Salvador, ntsUes among f 
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of the conquistadors 


Tbe eastern coast of Nicaragua &t ALONG 

tlus tune was virtually a Br tish 
protectorate known as the Mosquito 
Coast and Belize had been occup ed 
by British subjects since the 17lh 
century In 1860 Great Britain 
surrendered the Mosquito Coast to 
Nicaragua but it kept Belize nhich 
became known as British Honduras 
Tanama was a province of New 
Granada (later Colombia) until 1903 
when it declared its independence 
(see Panama Republ e of) 

These former Spanish colonies had 
great handicaps to overcome and 
their history is marked hj unstable 
governments The constitutions 
adopted by all the republics were 
similar Each called for a pres dent 
and a congress elected by popubr 
vote Of the five original repub- 
lics however only Costa Rica with 
itslargewhitcpopulation progressed 
peacefully It was the first to es- 
tablish popular government (see 
Costa Rica) In the other four re- 
pubUcs revolutions were frequent 
dietatonsucceededoneanothcr and 
constitutions meant little The 
Un ted States has stepped in at 
various tunes to protect its inter 
eats and those of other fore guers 
and to try to establuh order 
The frequently disturbed condi 
tion of the repubUcs is explained to a 
large extent perhaps by the organ 
lution of society The feudal e>s- 
t«m of land holding has produced a 
class of wealthy land owuiers and an 
ilhterate peasant class whom the 
wealthy exploit There is practically 
1 property-owmng middle class the backbone of built up their fore gn trade but this has depended 



democracy Another hand ap to stable progrevsive 
government is the character of the country The di 
vision mto rugged highlands and hot wet lowlands 
has resulted m a scattered population and makes 
traesportat on and communication difficult The mter 
niingling of races has also hampered the development 
of national unity Moreover when the people gained 
their independence they had had httle or no exp^ 
rieace in governing themselves becau' 


mainly on the world demand for one product — coSee 
Not only internal cond ( ons therefore — such as revo- 
iulions and volcanic eruptions that have laid waste 
plantatione — but wars and economic depressions m 
other countries have vitally affected their welfare 
Fore gn capital has helped to develop the countnes 
bnt Ibeir domestic financial condition is poor and 
they have been unable to meet mterest payments on 
fora gn loans From tune to tune attempts have been 


been sent “from Sp^ Tliey had no commerce be- made to reunite the repubhea m the hope that they 
cause trade bad been permitted only with Spam And might work together to develop the region and diver 


later the interference of ne ghbors and the commercial 
r valnes of the great nations especially Great Britain 
and the United States caused difficulties 
What of the Future? 


Bify its industries So far however advocates of a 
new federaUon have made little headway 
The Umted States has important mteresta in Cen 
tnl Amenca both economic and strategic The rela- 


CoBsidenng their condition when they gamed their tKHW of the Central American nations w th the 

freedom all the republics have made progress and are -o 

continumg to do so, but it is uphill work They have 
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Latin American Literature and the separate articles 
on the several republics and the Panama Canal. For 
Reference-Outline, see North .America; see also Central 
America in Fact-Index at the end of this volume). 
Centrifugal force. When you tvliirl a stone 
on the end of a string, you feel the stone trr'ing to 
pull away. That pull is called cenlrifugal force, which 
means a force that “flies out from the center.” It is 
created bj’ the simple phj-sical law that aU moving 
objects, if left to themselves, will keep on motring 
in a straight line, and when we 
make them move in a curve, 
they resist the change of direc- 
tion {«£€ Mechanics). 

The amount of this resist- 
aneedepends upon three things 
— the weight or mass of the ob- 
ject, its speed, and how sharply 
the direction is changed. If the 
stone is heavw enough or you 
whirl it fast enough, the string 
win break. Whereupon the 
stone will fl\- off — not on a line 
directly awaj- from the center, 
but at right angles to that line 
— in other wor^, at a tangent 
to the circle in which it was 
moving before the string broke. 

Everj- day we meet dozens 
of other e.vamples of centrifugal 
force. When an automobile 
makes a sharp turn, the passen- 
gers sway over in the direction 
in which they were going before 
the turn started. If the turn is 
made too fast the car will tip 
over, and it will alwaj-s tip toward the outside of the 
cun-e. mghwaj-s intended for fast traffic have banked 
ci^es dopmg up toward the outside, to offset cen- 
trirugal force. 

Balanced by Centripetal Force 
_ The phj-Eicist, who deals with the balance of forces 
m nato, gives the name centripetal (“center-seek- 
^ ) to any force that offsets centrifugal force 

^5 that prevents the 
whnlmg stone from fijmg away is an example of 
centnpetal force. The inward tip that the banked 
cu^e gives the turning car fa another eLmpIe 

machinery the centripetal force ’lies in 
the strength of the wlurling metal— the force that 
Mis It together m spite of the tendency to flj aS 
Those who design fly-wheels and grinding S; 
must make sure thnt ibo r wneeis 


THE ULTRA-CENTRIFUGE 



The text teUs how the 
deriee works. The top, 
with its obserrstion 
■i^dow, is lilted to 
show the interior. At 
the nght is a separate 
view of the rotor. 


fly-wheels sometimes break 


force. Large 


Si™ which 


i¥» •>»? sherfd have VcTi SSSf 

mjure workmen who mn tbo,,, * e ° «neeia often 

much side pressure to them. or apply too 


The commonest e.xample of making centrifugal force 
do useful work fa found in the cream separator. .A 
drum full of milk rotates rapidly; the sVim miH- 
being heavier, flies to the outside of the drum while 
the lighter cream staj-s nearer the axis (see Dairvin:]. 

In the practise of medicine and in the study c: 
biology and chemistry, devices called centrifuges are 
used to separate blood cells from blood serum, bactem 
from liquids, and for many other purposes. In the 
simplest centrifuge, a test-tube full of the liquid to be 
‘Separated” fa put in a Hngel 
holder on each end of a ro- 
tating bar or “rotor." .A high- 
gear hand-crank or an electii: 
motor revolves the bar, so that 
the test-tubes fly out horizon- 
tally and the heavier parrides 
are driven to the bottom of the 
tubes. When the machine h 
stopped, the hearier and the 
lighter parts of the material 
remain separate long enoud 
for the operator to collect 
whichever part he requires. 
Large centrifugal machines are 
used in sugar making (see Si- 
gar), as hydro-extractors fa 
laundries (see Laundry), and 
in many other industries. 

.A triumph of modem tech- 
nology fa the vltra-centrihg’ 
shown on this page. Piofer 
Eor The Svedberg of the Uni- 
versity of Uppsala, Sweden, re- 
ceived a Nobel prize in 192o 
for his experiments with a de- 
vice of this type. The 7-inch rotor, driven by an oi! 
timbine, revolves in a vacuum 60,000 times or more 
a minute. This creates an outward-moving forK 
250,000 times as great as the force of graxdty. Thish 
sufficient to separate, according to their relatire 
weight, the molecules contained in a liquid — a fest 
never before accomplished because the activifa’ c. 
molecules in liquids tends to keep them evenly mixed. 

The liquid to be examined is placed in a glass con- 
tainer near the rim of the rotor. It is flluminatw 
by a stroboscopic light — a glow lamp that is lighte<^ 
for a tiny fraction of a second each time the whirlm- 
container passes the window in the front of the appa- 
ratus. In spite of its terrific speed, the container under 
thfa kind of lighting has the app>earance of standme 
still and the behavior of the substances it contains nuj 
be watched through a microscope or may be phoiO- 
graphed. The case of the machine fa made of 
steel to guard against injury to the opierator if me 
rotor should fly- apart. , 

The followmg formula is used in computins centrifaP- 
force. P=—— ^ mass of the object or pord-^ 

of the object exerting the force, r is its velocitv, and r - 
tne radius of the curve of its motion. 
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CERVANTES 

The HARD LIFE of SPAIN’S GREATEST WRITER 

^ERVANTES SAAVEDRA (iir-vSnla td-d-vdihH) parents proved insufficient to free both Miguel in 
^ Miaosn db {1547 1616) There is a story that aistedtbathisbrotherbefreed Later whensaatteoipt 
at escape failed be took all the blame that bis 


King Philip III of Spam looking out of his palaee mn 
dow one day saw a man readmg a book by the road 
side The man was laughing so heartily that tears flowed 
down hi3 cheeks Thatman saidtbeKing isether 
ctasy or he is readmg Don tJuLxote Whether true 
or not this story serves to give us an idea of the im 
mediate and tremendous suc- 
cess that Cer\ antes scored 
with his masterpiece Sis 
editions were called for in 
the first year after the pub- 
lication of the first part 
(1605) and translations into 
foreign languages were begun 
almost immediately E\cr 
since It has ranked with the 
most popular hooks ever wnt- 
ttu It b&s been translated lo- 
' to e«ry important language 
The career of Miguel de 
Cervantes was m striking 
contrast to the fate of hia 
great book It tias one long 
struggle against poverty 
debt and sheer bad luck 
Little IS known of hie first 
20 years He w as bom m the 
town of Alcali de Hensres in 
Che autumn of 1547 the 
fourth child in a family of 
sit children His father Rod 
' ngo de Cervantes was a poor 
ind obscure surgeon There 
IS no evidence that Miguel 
attended the university of 
bi3 native town or any other 
q! the towns m which he 
spent hia youth— Valladolid 
Seville and Madnd 
By the end of 1569 when he was 22 Cervantes was 
in Rome where for a time he served as a gentleman 
in wa tmg la the household ol Cardinal Acquwvtvo 
The following year he enlisted m the Spanish nubtia 
then on duty m Italy Fhom 1570 to 1575 be took 
part m vanous military actmt es One of the e was 
the battle of Lcpanto (October 1671) a famous sea 
fight in wh eh the aUied fleets of Spam and the Italian 
c t es destroyed the Turkish fleet In this hatUe 
Cervantes suffered three gunshot wounds ^ 

which permanently crippled his left band — w the 

greater gjoty of the nght as he jestingly said 
Captured by Pirates and Sold Into SlaveiJ 
Tour years later the ship on which Cervaoses 
returning on leave of absence to Spain was capturw 
by Barbaiy pirates Be and his brother 
as slaves to Alpeis When the ransom sent by tbeii 


fades m^t go unpunished The viceroy of Algiers 
struck by ha braveiy bought him from bis master 
After five years of slavery Cervantes was at last 
ransomed by his relatives and friends On his letxan 
to Spam at 33 he found himself without a job With 
a manned hand he could not 
return to sold enng and the 
King turned a deaf ear to his 
requests for an appointment 
BO be tried his hand at writ* 
mg plays In the next few 
years be turned out 20 or 30 
plays as well as a pastoral 
romance Galatea But they 
were all failures more or 
less and convinced Cervantes 
that be could never earn his 
breadbywntmg Meanwhile 
his father bad d ed and Crr 
vsntes had married a gul who 
brought bun a small dowry 
In Government Service 
In tune bis efforts to get 
a gov emment post succeeded 
By 1567 he was again in the 
serviced the Hmg this tune 
as an agent to collect wheat 
barley and oil for the In 
vincible Armada which went 
down to defeat the next year 
before the sea hawks of 
England (tee Annada Span 
uh) In this and like ca- 
pac t es he served the King 
for several years though he 
still suffered poverty because 
TvaSi his pay was far m arrears 
Tangled accounts led to fi 
nancial difficulties and he was imprisoned more than 
once for debt 

Don Quixote was begun it seems likely while Cer 
vaotes was m jail The law bad clapped down on him 
u 1597 for a shortage in his accounts as tax collector 
caused by the faiure of the banker to whom he had 
entrusted the money Cervantes was held responsible 
and was thrown mto prison for a few months when 
he could not pay Apparently he was jailed again 
about 1603 but nothing certain is known about his 
life during these years until he appeared at Valladolid 
m 1604 with the manuscript of the first part of 
‘Don Quixote 

lamoiia but Foot 

This was published in 1605 when Cervantes was 57 
Although rt was hugely successful he got httle money 
out of it for It was pirated right and left Through 


THB AUTHOR OF PON QUIXOTE 
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his last years, the fame of ‘Don Quixote' 'resounded 
through all Europe. But Cen’antes hved in poverty, 
dependent on rich patrons. He published the second 
part of ‘Don QuLxote’ in 1615, and died a j-ear later 
on April 23, ten days before the death of Shake- 
speare. (This date is according to our Xew Style 
or Gregorian calendar. According to the Old Style 
or Julian calendar, Shakespeare also died on 
April 23. By our calendar, Shakespeare died on 
May 3, 1616.) 

In the face of all his hardships, Cen-antes remained 
cheerful to the end. Shortly before he died, he wrote: 
“Good-by, pleasant fancier; good-by, merr^' friends, 
for I perceive that I am d 3 ing. My wish is to see you 
happ 3 ' in the other life.” Like Don Quixote, Cervantes 
himself remains a beloved figure in literature. 


Best Editions of Don Quixote 
Don Quixote of the Mancha, retold by Judge Parrj-, illustrated 
by "Walter Crane (Dodd, 1911). 

Don Quixote, 2i . (Dutton, n d ) (Ei enrnan’s Librart ) 

Don Quixote: adapted by E G. Rich (Houghton, 1935). 
Adventures of Don Quixote de la Mancha, adapted from 
the Motteux translation of the text by Leighton Barret 
(Knopf, 1945). 

-■Achievements of the Renowned 
Don Quixote de la Mancha; translated bv Peter Motteux 
illustrated by Salvador Dali (Modem Lihrarv 194Ci 
Don Qmxote. introduction by Hin^chell Bnckcil. illustrated 
b> Gustave Dor^ (Modem Library Giants 1934) 
Ingenious Gentleman- Don Quixote de la Maniha. translated 
king ‘l 9 «)“''‘‘°° Putnam. 2v. (\i. 
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2o,000 -quare miles. .A channel only 22 miles at it 
nawowest pomt separates it from India. 

EoUing plains cut by long, narrow ridges cove 

the south. “Adain’s Peak,” from which Buddha^Zaj: 

at ^ '-i^ble from fair on 

ZZ' , vegetation includes tall tre 

forms, scarleLflowering rhododendrons towerin 
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Cei’lon ranks second among tea-producing coimbis 
and exports hundreds of millions of pounds annuallv. 
Other important agricultural products are rubte, 
coconut products, c'mnamon, cacao, and citronella oi 
Tlie principal food of the people is rice. Much of 
the supply is grown on the island, but every year 
some rice must be imported to supplement the hos:= 
croj). Tlie fanners also raise goats and homed cattk 
Trained elephants do much of the work in the foiets. 

The most important mineral product is graphife 
from which lead pencils are made. The gem stones of 
Ceylon are famous and include moonstones, gameh, 
topazes, amethysts, sapphires, and rubies. Mica ds- 
posits are being worked. The pearl fisheries have been 
noted for nearly 2,000 years. 

About two-thirds of the people are Sinhalese cr 
Ceylonese, who came from northern India about oO) 
B.c. In their traditional costumes the men look much 
like the women, for they wear skirts and hold had 
their long hair with tortoise-shell combs. Other races 
include Tamils (from southern India), floors, and 
Malays. .A few \'’eddahs, supposed to be the origins! 
inhabitants, still live a primitix'e life in the forests. 
Buddhism has been the prevailing religion since the 
3d century b.c., but the Hindu and ^lohammedsn 
faiths also have many followers. Cliristianity hss 
made progress in recent years. 

In the north of Ceylon ruined cities give eridenceof 
a splendid ancient cirilization. Excavations hare 
brought to light great palaces and temples and e- 
tensive irrigation systems. liVhat is called “the oldst 
historical tree in the world” grows at -Anuradhapun. 
the ancient capital. It was planted in 245 b.c. as a 
cutting from the famous Bo tree of India, under wHcb 
Gotama (Buddha) is said to have received the inspira- 
tion to found the Buddhist religion. 

In Europe little was known of the island until the 
16th century, when adventurous Portuguese seafares 
and colonists planted settlements there. The Portu- 
guese were driven out between 163S and 165S by the 
Dutch. Tlie British ousted the Dutch in 1796 and 
annaxed Ceylon to the presidency- of Madras. In ISK 
it was separated from India and made a crown colony 
of Britain. The Ceylonese were allowed to share in the 
government after 1931. On Feb. 4, 194S, Ceylon 
peacefully achieved complete self-rule as a domiiBon 
ua the British Commonwealth. Population (1953 
census, preliminaiy), 8,103,648. The capital and 
^_ef city is Ckilombo (population, 424,816). 
AjEZAiVNE, Paui, (1839-1906). Today many enhs 
Paul C4zanne “the father of modem painfe?* 
But during most of his life he seemed to be a faila^ 
‘“Carcely anyone liked his paintings. He sold no pie- 
tmes, won no prizes, and had to be supported bj 
father and by Emile Zola, his boyhood friend- 
Only- after his death was C^zaime acclaimed one o 
the greatest masters of the 19th century. 

C4zatme was bom in Aix-en-Ih-ox-ence, France, on 
1839. His father, Louis Auguste, was a hat- 
ter who became a successful banker. -As a child Pf^ 
was temperamental and nervous; the slightffit enti- 
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cism enraged him But hi3 famil> understood him 
and he spent happy days wandering Ihmgh the 
Provence forests with young ZoU and other fnends 
He recei\ed a cbssical education at the College 
Bourbon and studied drawing at the Aix museum 
After brief sessions at law school and m his father s 
baakp he went to Pans to study punting Restless 
he returned often to Aix He worked many summers 
painting landscapes near his father s suburban home 
During the Franco Prussian ar m 1870 C^ianne 
fled to Estaque near Mar^eillei to a\oid conscnii- 
t oa ith him went Hortense Fiquet In lS72 their 
son Paul was bom Feanng disinheritance if his 
father learned about the child Cdzanoe postponed 
formal marriage until Louis Auguste died m I8S6 
Hortense sat as model for many of Cfiwnne s por 
traits This was a real ordeal for he was eaasperat- 
ingly slow After his friend Ambroise tolUrd sat 
llStimesforasinglepicture C^zannesaid lamnot 
entirely displeased with the shirtfront 
Homely and powerful in body C^tanne looked bke 
a stolid peasant He became shy and prefemd to live 
alone Often in anger he slashed his paintings 
C^sanne wa3 an old man before even fellow paintera 
real zed his worth He had to beg salon officials to dis- 
play hiR pictures Undiacouraged he painted until a 
Week before his death on Oct 22 1906 
Most 20th-century painters have been influence 
by Cezanne He abandoned perspective and u^ed 
Overlapping planes to give objects depth He w 
Vented a way of modeling three^imens onal fonns by 
painting in patches of color — warm color for advance 
ing planes cool color for receding planes He jointed 
from nature but did not hesitate to distort a 
to change its color to convey its p'ychologcal eff^ 
or to fulfill the needs of his composition H a fanest 
works are serene but powerful evprp«sions of lomsm 
space with vibrant color (S«ePaintnig) 

Chain {.tokES A large part of the retail busmew of 
the United States is done by vast networks 
stores Many stretch from coast to foast Others 
serve a city or a region A cham is simply two or 


CHAIN STORES 
more stores centrally owned and operated How- 
ever the Bnreau of the Census classifies 11 or more 
stores as being more typically a chain 
About I 500 chain store companies operate some 
82 000 individuul stores This la 5 per cent of all 
retail stores in the United States but they handle 
about 20 per cent of all retail sales They account 
for a much larger part of the sales of department, 
variety shoe dry goods grocery automobile supply, 
dury products liquor end candy stores Grocery 
chains have the largest sales of all cham stores 
Tbe idea of a chain of stores is very old In 200 
B c On Lo Kass operated one m Chmi The oldest 
chain in America is the Hudson s Ray Company char- 
tered in 1670 in Canada (tec Hudson s Bay Company) 
Modem cha n stoies began m !8o9 when George F 
Gilnun and George H Hartford founded the Great 
AlLintic and Pacific Tea Company (A A P) as tea 
stores ID New York City This is the worl 1 s largest 
retail chain with about 5 000 grocery stores Other 
great groceiy chains are the Kroger Company and the 
Safeway Stoies Frank W Weolworth began the first 
varcty chain store m 1879 at Lancaster Pa He had 
noticM how the eign ‘Anvthing on this table 5^" 
quickly sold his dry goods Woolworth S-aud 10-cent 
stores number about 2 000 The S B Kresge Com* 
pany la the next brge*t dime-store cham 
Other large chains are U slgreen Company (drugs), 
MelnlleShocCorporation (shoes) J C PenneyCom* 
pany (apparel) \\estem Auto Supply Company 
(automobile supplies) and John R Thomoeon Com* 
pany (restaurants) Tlie Seam Roebuck and Com- 
pxny mailorder house opened retail stores and is now 
the world a second largest retail organisation 
Cham stores are successful becau'e they sell large 
quantities of goods at lower prices by buying large 
amountaforlcss Theyhaveaqu ck turnover of stock 
at a minimum profit per unit Besides operating ware- 
houses they often manulacture their merchandise 
Most chains have o cash and-can-y policy They em- 
ploy many kinds of specialists Cham stores are clean 
and well equ pped They attractively display fresh 
stocks ID wide assortments They are located in busy 
shopping centers The chains advertise effectively, 
during the cost among all the stores 
The chain system howeier has limitations too 
Some customers want cred t an 1 delivery Some find 
chain merchandise limited and of average quality 
Others prefer the personal service of the independent 
storekeeper Chains sometimes find the cost of man- 
agement high and trained personnel unavailable 
Early Opposition to Chain Stores 
nie npid growtli of chain stores antagonized re- 
tailen wholesalers and manufacturers in the 1920 s 
They claimed that chain stores paid insufficient taxes 
and took moiiej out of town They argued that chams 
did not support community eoterpnses They felt that 
ehaiDS were monopolies and reduced opportunities for 
gmnp into business They charged that chains sold in 
feitor merchandise ehort-w e phted and short-changed 
patrons andpaidlownages They objected to suppliers 
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giving cliainF excessive discounts and allowances. 
Finally, they argued that chains are unfair in using 
loss leaders sold below cost to attract trade. 

INIam' states imposed special taxes on chains accord- 
ing to the number of stores operated. The Eobinson- 
Patman Act of 1936 outlawed price discrimination on 
quantity sales. Congress also supplemented the states’ 
fair trade lav.s that regulated price cutting with the 
Miller-Tydings Act of 1937 (declared unconstitutional 
in 1951) and the McGuire Act of 1952. 

Chain Stores Important Today 
Chain stores have won great public acceptance. 
Independent merchants still have a high business mor- 
tality, primarily because of a lack of ex-perience and 
capital. They have met the competition of the chains 
by improving efficiency. Many have also joined rol- 
unlanj chains, or co-operatiie groups. These merchants 
own their stores, but buy, advertise, and control store 
operations co-operatively. More commonly they affili- 
ate with the voluntaiy chain of a uholesaler. The 
largest among food stores are the Independent Grocers’ 
Alliance (IGA) and the Red and lYIiite Stores. Butler 
Brothers sponsors the Federated Stores, a large diy- 
goods chain; and theBenFranklin Stores, a big variety 
chain. JIany gasoline companies now give franchises 
to independent filling stations. 

Today the chains have fewer but larger stores, each 
with greater sales. Many groceiy chain stores are 
SMpermar/:€te— large self-sendee stores uith several 
departments. Clarence Saunders of Memphis origi- 
nated self-service in his Piggly-Wiggly stores in 1916. 
Air conditioning, fluorescent lights, and ample park- 
ing are common features. Shoppers select frozen foods 
and meats from open refrigerated cases and prepack- 
aged products from mass displays and wheel them in 
carts to check-out counters. Other tvpes of retail 
stores have adopted self-semce. Chain stores have 
led in the trend toward suburban shopping center= 
Alany countries, including England, France, Italy, 
Germany, Scandinavia, and Japan, have chain stores 
Many Amencan chains have foreign branches 

1 ^^' the abundant mineral 

called chalk is a faimhar classroom tool. Its softness 
and smootoess make it excellent for writing on black- 
boards. It also has manv uses in indu'tiy 
Chalk is a limestone, made up of microscopic shells 
of calciim carbonate (see Limestone). Th4e shells 
belong^mostly to tiny sea creatures called /oramffi- 

nod, which IS nained from the I^tin word for chMk 
^cta (see Geologj-). Their shells sank to the sea S- 
tom and then were compressed into a soft rock Earth 
feturbances ater elevated this chalk. In wann 
the process of makmg chalk is still going on. 

^ ast beds of chalk underlie areas of Encrinnri j 
cinr. of ch.tt b,^., ito SS. kS'Sifc 
are quarned there and in France BpIc*?^ ^ 
Demk -n,, DniW Stole, 1 ,„ e'hJ 1"? 


High-grade blackboard crayons contain at least ?.5 
per cent refined chalk mixed with a binding sulKtance. 
Poorer grades are adulterated with clay. “Soft” ciay- 
ons, often called “chalk,” are molded from gypsun 
(see Gypsum). Colored crayons contain pigments. 

Chalk that has been pulverized, washed, and filtered 
is called whiting. It is used to make many products, 
such as calcimine, putty, paints, medicines, mbher. 
tires, paper, ink, and tooth pastes and powders. Cnide 
chalk is used largely in making cement {see Cement). 
French chalk is a form of talc {sec Talc). 
Chamberlain, Joseph (1836-1914). "Old J«" 
Chamberlain, as his followers called him, rejected Ik 
highest office in Great Britain rather than chanH 
his ideas. During 30 years of public life he was ore 
of the best loverl and most hated men in England. 

Like generation'^ of Chamberlains before him. he 
was destined for a business career. IVhen he was 18, 
his father, a London manufacturer, sent him to Bins- 
ingham, the family home, to manage a screw factory. 

Twenty years in business gave Chamberlain a for- 
tune on which to retire. His zeal for social reform, 
however, led him to politics. In 1873 he became mapi 
of Birmingham. As one of the first apostles of city 
reform, he built parks, cleared slums, and achieved 
municipal ownership of the gas .and water supply- 
In 1876 Chamberlain entered Parliament as a repre- 
sentative from Birmingham and a member of the 
radical wing of Gladstone’s Liberal party. His keen, 
biting wit made him a formidable opponent. 

He emerged as leader of the radicals. In ISSO k 
entered Gladstone’s cabinet as president of the Board 
of Trade. He sponsored legislation in favor of tk 
working classes. In 1SS6 he resigned from the cabind 
in disagreement with the government’s policy of HoM 
Rule for Ireland. By forming the Liberal Enionid 
party he weakened the Liberals. , 

In 18SS, weary of parliamentary struggles, he tooi 
a trip to the United States to negotiate a fisheries dk 
pute. Tliere he met Alan- Endicott, daughter ^ 
President Cleveland’s secretary of war, and she be- 
came the third wife of the twice-widowed statesite^ 
Chamberlain became a firm friend of the Uniteo 
States and a strong believer in imperialism. As colo- 
nial secretary- (1895-1903), he was criticized for not 
averting the Boer War. He worked for an alliance 
between England, Germany-, and the United States, 
but failed because of the kaiser’s refusal to accep 
British naval supremacy-. So convinced was Ch^' 
berlain that England must “think imperially,’ tba 
in 1903 he advocated tariff reform giving preferenr* 
to the colonies, as opposed to the traditional Engus^ 
doctrine of free trade. lYhen his policy was r.oi 
adopted, he resigned. Thus he cast away his 
to be prime minister and split the Liberal Unio^ 
party-. As a result the party- suffered a crushing defea 
in 1906, although Chamberlaiu was re-elected. 

Joseph Chamberlain’s sons’ achieved higher offiM 
than their more forceful father. Austen, Joseph^ 
son by ^ first vrife, became foreign sKretarii 
Aeville, his son by his second wife, became prime nua 




J9ter. In his last years the old man relied on Austen 
to continue the battles he was now too n eary to 
Shortly after Birmingham had given “OW Joe” a 
great celebration m honor of his seventieth birthday, 
he suffered a stroke that kept him an invalid for the 
eight remaining years of his life 
Sm (Joseph) Adstek Ch41ibebi-»iv (1S63-1937), 
son of Joseph and half-brother of Neville Chamber- 
lain, was trsAUfid (or politics Of bis firet speech in 
Parliament m IS93 Gladstone said that ' it must have 
been dear . to a father’s heart” 

Austen believed, like his father in 
the combination of impenahsm 
and social reform He held many 
Cbhinet posts and n as a leader of 
the Conservative party As for- 
eign secretary, from 1924 to 1929, 
he sought for peace through dis- 
armament and negotiated the Lo- 
carno Pact of 1025 For this he 
shared the Nobel peace pnae nith 
Charles G Dines of the United 
States (Sk olio Chamberlain, 

Arthur Neville ) 

Chamberlain, (Abthdb) Nr v- 
ILLS (1809-1940) If jou had 
asked Joseph Chamberlain which neviuel 
of his two sons was mors lilccl> to be prime mim^ 
ter of Cngland, he would ha\e answered without hesi- 
tation Austen YetilnasNeviIleChamherlim thepro- 
sale businessman, who rose to the pasitum his brilliant 
father and his half-brother sought but never attained 
from the first Neville w as chusen tn run the familv 
business After his education at Rugby and at Ntn* 
son College in Birmingham, his father sent him h) the 
Bahama Islands, where he spent secen sears as man- 
ager of a plantation He returned to Birmingham w> 
1898 and m too years became prosperous 
Like seven members of his family before hmi Nev- 
ille entered politics as mayor of Birmingham He 
was elected to Parliament from Birmingham m 191S 
and soon rose to prominence in the Conservative 
party In 1934 he became minister of health and held 
this position with but a single interruption until 1929 
In 1931 he became chancellor of the evcheqner and 
m this post he achieved his father's unrealu^ dreaiji 
of establishing a protective tariff 
In 1937 Stanley Baldwin resigned and Neville 
Chamberlain, almost 70 years of age, became prune 
rmmster in one of England’s most troubled periods 
His critics maintained that his traimng as a busmen 
and financial expert little qualified him for the mtn- 
cate problems of foreign affairs that he had to faie 
Hitler, havmg militarised Germany, was demand- 
ing “living space” for the German people His first 
objective was to bring into the German state the Ger- 
mans hvmg m Austria and in the western (Sudeten) 
temtones of Czechoslovakia Chamberlain believed 
that if Hitler and Mussolini were granted reasonable 
concessions they would settle down peaceably This 
policy became known as “appeasement ‘ 
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In September 193S Chamberlain visited Germany 
for omfereDces with Hitler and Mussolini to try to 
make a peaceful settlement between Germany and 
Csecboslovakia On September 29 Britain, France, 
Germany, and Italy signed the famous Munich pact, 
which ceded to Germany the Czechoslovakian Sudet- 
mdmid Chamberiain believed the agreement meant 
‘■peace in our time ” Hitler, however, seized the rest 
nf Cze(boslovalu& m March 1939 Public opiioon 
then forced Chamberlain to reverse his poLcy. 

In Apni 1939 be pledged that 
England would defend the mde- 
pendence of Poland, Rumania, 
Greece and Turkey When Ger- 
many, defying the British guaran- 
tee, invaded Poland, Charaberlam 
on September 3 led his country 
into war As he made his histone 
declaration of war m the House 
of Commons Chamberlain m a 
weary and trembling voice smd 
“E\ erythiog tliat I have worked 
for and believed in during my 
public life has crashed in rums ” 
As war leader, Cbansberla'n 
became the target of bitter at- 
iMBBALAtN members of 

Parliament and the people cbmored for a leader 
who had not been identified with the appeasers On 
May 10 1940, he resigned For a time he served in 
the Cabinet of his successor Winston Churchill but 
his health failed rapidly and on Nov 9, 1940, he 
died (See also English Hi«tory ) 

Chameleon (lo-mPIS-tln) The chameleon is the 
world’s champion turncoat One moment it is bnl- 
bant green, the nett it may be gray black or chest- 
nut and bbek, or covered with yellow spots This 
IS nature’s way of protecting this sluggish little 
lisard which moves so slowly If it did not have 
the power of taking on the color of its sutroundings 
and so making itvelf almost invisible, it would voon 
be ettennmated br snakes and birds which prey 
upon it The color changes ere accomphshed by 
layen of ceUs beneath its transparent skin con- 
Uimng yellow, black, and red colonng matter These 
ceUa are under the control of the nervous system, and 
by contracting and expanding they produce changes 
in coloration 

Even without this power the chameleon would be 
one Ot the most extiaordmary of ammals Its great 
protruding eyes are entirely covered with eyelidx 
except for a tiny round hole, and the lids move 
with the constantly rolling eyes \Miat is still more 
airmwng , the chameleon can roll its eyes independ- 
ently in any direction, so that one eye may be 
lookuig at a fly in front of it, while the other keeps 
watch over the animal's shoulder As another 
cmnpensation for its slowness, the chameleon has 
a toi^ue half the length of its body, which can 
shoot out like a flash to catch unwary insects with 
its stidiy end 
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HOW THE CHAMELEON CATCHES ITS MEALS 



The true chameleons, of which there are more 
than 50 species, arc found only in Africa and a feT 
other parts of the Old World. The best-knora 
species has a body about six inches long and a H 
nearly as long again, with which it clings to tmg. 
The so-called American chameleon belongs to s 
quite distinct branch of the lizard family, the/jam.- 
dae. It is smaller and more active than its O'l 
World namesake, but has the same remarkable prop- 
erty of changing color. 

Scientific nnme of common ch*iraelcon, Chameleon rJ 
cans, of Amcncan chameleon, Anoiis caroiiri^mu 

Chamois {cMm't or shd-mxca'). “liimble as t 
chamois,” we often sa 3 ' when we speak of some fest 
of agilitj", for this small goat-Uke antelope of the 
mountains of middle and southern Europe is one o*’ 
the fleetest and most active of creatures. 111162 
alarmed it ■ndll flee to the most inaccessible places br 
a series of prodigious leaps, across chasms and upc: 
down the face of almo'^t perpendicular cliffs. He 
sole of its hoof is slightly depressed below the onter 
margin, thus enabling it to get a foothold on the 
slightest projection. 

Chamois live in herds of 20 or 30 and their sense 
are so acute that thej' are among the hardest of 
animals to hunt. When feeding thej’ post a sentind, 
w ho warns of the approach of danger bj' stampirg 
and making a whistling noise. Chamois-huntin: 
used to bo a favorite pursuit in the Svriss Alp=, bet 
the animal is now rare and is protected by law. 

It dislikes warm weather, ascending in summer to 
the regions of perpetual snow and only coining doim 
to the forests in winter. Under its coat of coar=e 
reddish-brown hair a thick under-fur grows in the 
winter time. Its slender bodj' is about three fed 
long, and two and a half feet high at the Ehoulder=, 
with a short black tail. From the forehead nse 
almost verticallj’ a pair of slender black horns sii 
to eight inches long, which hook back at the top. ^ 

The fine soft leather known as “shamm)’” ^ 
originalh- made from chamois skin, though most o- 
the skins now sold imder that name are shMjskm 

Scientific name, Rupiazpra traffus. The chamois is L- 
only species of its genus and is readil}' di'tmBuhhed mP 
al! other ruminants by its aerticai backwardly hooked 
horns, rvbich ore common to male and female, althorg- 
emaller in the latter. 

Champlain', S-amuel de (1567?-1635). 
Father of New France" was Samuel de Champlain 
He founded Quebec, the first permanent French set- 
tlement m America, and kept the struggling co^ 
munitj' alive during its earlj- j’ears. He e\plor™ 
Canada as far west as Lake Huron and discovered the 
bears his name. Lake Champlain. 

Tliis bold leader was born about 1567 in Brouag^a 
small French seaport on the Bay of Biscaj-. He- 
ather was a sea captain, and j-oung Samuel was we 
tram^ in seamanship, nat-igation, and map making- 
1589 Champlain joined the forces of Henry e 
II in the religious war between the Catholics an 
Protestants (called Huguenots) of France. 



Henry tton the T\ar and became King Henry IV in 
15S9 ^amplam was engaged by Spain to command 
a ship sailing to the West Indies and ^^eYIco After 
he returned he made a full report to Henry Th a nas 
the first teal mformatioa the French had about the 
Spanish possessions For this servite Champlain »aa 
granted the title ot s eur 

King Henry decided to establish French settlements 
in Canada To do so he name 1 a patron (a respons ble 
financier or promoter) of the selected region who famous breeds of dauy cattle 


5*- CHANNEL ISLANDS 

The Confederate los was only 13 000 but it included 
the bnve and able Stonewall Jackson whowasaeci 
dentally glmt by his own men and died eight days 
later (Sec Civil W ar American ) 

CttAftNEt ISLANDS When you see the beautiful 
fawn-colorcd Jersey cows or the handsome Guernseys 
with them sriute markings think of the Channel 
Islands for it is to these tiny Bntnh possessions off 
the coast of France that we owe two of our most 


agreed to estabhsh col nies In return the patron 
received a monopoly of trade with the reuon In 
1603Champla n went as royal geographer with an et 
pedition seat to find sites for settlen enls and trade 
Next year he returned with a group of colonists 
They built dwellings and a storehouse on Duchet 
Island near the mouth of the St Crouc River in Kew 
Brunswick The settlers lived through n fearful win 
ter To get fresh water they had to n elt snow Vck 
etablea froie and many men contracted scurvy In 
the sprmg they moved to a better site on Nova bcotia 
But no supplies came from France so they aUii doned 
the colony in 1607 During this t me Champbm ex 
plored the coast as far south as Cai e Cod 


The lalanda from which these breeds come — Jersey 
and Guernsey— with the addit on of Alderney Sark 
and a few tiny islets have a total area of only 75 
square miLw about the size of the city of Cincinnati 
But every available acre is under cultivation or used 
for pasturage and the soil produces so abundantly m 
the dcbghtfully mild climate that immense quantities 
of vegetables fruits fiowers and dairy products are 
shipped to England about 100 miles away 

VisitiDg these islands is like sailing back mto the 
enchant^ land of yesterday for few places la the 
world have retauied eo many of the customs and laws 
of the Middle AgH The ancient charters framed 
nearly a thousand years ago by the dukes of Nor 


In 1608 Champlain was sent as I eutrnanl general mandy still rcmaia largely m force andmuchof the 


of another exped tion Tie fuun led Quebec and 
made fnends of the Huron Indians of tl e region In 
1609 he went with the Hurons to figl t the Iroqu is in 
NewYork Rediscovered Like ClianqUm andnear 
it OB July SO he terrified and route 1 tl e enemy with . . 
gunfire Thereafter the Iroquou were bitter enemies chicken with a tail at least 
of the Flench (see * famous castle or tub channel islands 
Canadian History) « 

Champlain then 
mode several esplor 
mg trips seeking 
nven that mght 
lead to the Pacific U 
Ocean In 1615 he Jfl 
reached Georgian 
Bay and Lake Hu- 
ron After 1616 he 
acted as leader m 
Quebec for a suc- 
cession of patrons 
and visited France 
often seeking help 
In 1627 Cardnal 
Richelieu formed a 
company to send 
settlers to New 
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bnd IS held under the same old system of tenure that 
existed m feudal days One tenant for mstance still 
owes bis landlord one donkey every year and a cake 
made from a bushel of wheat Another is required to 
pay 18 eels (or the money equivalent) another a 
• • -■ • ■ • • • --- lachlong 

These and many 
^ other curious but 
viveU testify to the 
days when the Chen 
nel Islands were a 
part of ancient Nor 
mandy whose ruler 
IViII am the Con 
queror became mas- 
ter of England The 
farmers still speak 
the old Norman 
French and French 
13 the official Ian 
guage of the courts 
and the local assem 
bly The islands are 
fnmoatrespettsself 
governing and hav^ 
their own copper 


seitiere to New ,v» «ntnnv Rut ta comaire They are admin «tercd by Uutenant gover 

mepe.p,eh.e.tubl..„,y 


Champlam waited in Europe After peace was signed 
he returned as governor He d ed Dec 25 1W5 
CilAN cellorSVILLE Battle ot At Chancel 
lorsville Va on May 2 and 3 18W the Confedemtes 
gamed one of their greatest victones m the Civil w a* 
The Umon army though superior m numbers afW 
three days terrible fighting was defeated and rebcateu 
across the Rappahannock with a loss of 18 000 men 


.„.^sent from England The people have stubbornly 
refused to submit to a sjvtem of import dut es 

These eiinny isbnds are popular tounst resorts 
Snow and fwist are pract caliy unknown Sa hng and 
gwiminmg are popubr sports Dur ng the second 
World tVar the Germans oecuped the islands from 
June 30 f9^ until XIa> 9 191o tfany islanders 
were sent to Germany for force 1 bbor Popubtion 
(I 9 al census preliminary) 102776 
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CHARADE 

Charade (sha-rad'). The charade is a guessing 
game based on words. A person, or a team, secretly 
selects a woid of two or more syllables and then 
gives the meaning of each syllable by talk or panto- 
mime or by acting out a scene. The people who do not 
know the secret woid must guess the meaning. Meta- 
physician, for ex-ample, could be represented by two 
people meeting, one saying, “Good morning. Doctor.” 
(“Met a physician.”) Such words as ingratiate (“in 
gray she ate”) are good puzzlers. 

l\Iany words can be presented in two or more scenes. 
Announce the word innkeeper, for example, as “A noun, 
common, singular, three sjdlables, two scenes.” In 
the fiist scene speak and act the word in, making 
such remarks as: “l^Tiat have jmu in your pocket?” 
“Looktu a book.” In the second scene, team members 
pretend to be animals, such as roaring lions, growl- 
ing beais, snailing hj'enas — with an ammal keeper 
obviously “keeping” them. If the W’ord still cannot 
be guessed, arrange a thiid scene to use the w'hole 
word innkeeper in the dialogue. 

Charcoal. The porous, black, brittle substance 
left ivhen wood or bones are partially burned or 
chaiied is called charcoal. It is an impure x'ariety 
of carbon, w hich has the important property of being 
able to adsorb enormous quantities of gases. 

Animal chaicoal, or bone black, is made by heating 
bones in a closed vessel, thus driving off gases, 
watei vapor, and oil. It is seen usually in coarse 
grams from the size of peas to pinheads and is used 
to destroy disagieeable odois and to remox-e color 
from liquids. For example, syiup of sugar is al- 
loxved to drip through a layer of bone black. The 
charcoal holds all color particles and the syrup 
comes out clear and free of discoloration. Another 
animal charcoal is obtained by burning blood. 


■Wood chai coal is the most important variety. Wood 
consists chiefly of carbon, hydrogen, and oxygen. 
WTien it burns in the open air, it leaves only a small 
quantity of xvhite ash. If the air is partially cut off, 
only the volatile matter burns, leaxdng the carbon 
The old method of making charcoal took place 
in charcoal pits. Billets of wood were piled on end 
in rows in a large conelike heap. This was covered 
with turf or with moistened ashes, and holes were left 
at the bottom for air to enter and at the top for a 
chimney. The w'ood burned slow'ly. 'RTien full) 
burned, the heap xvas covered and left to cool for two 
or three days. By this method 100 parts of wood pro- 
duced about 20 parts by weight of charcoal. The mod- 
em method is to cook xvood in closed oven retorts 
This method produces about 30 parts by weight of 
charcoal and also saves by-products such as far, 
wood alcohol, acetic acid, and acetone. 

Puie charcoal burns without smoke and makes a hot 
fire. Formerly it was used as fuel in the reduction 
of metallic ores but has largely been replaced bi 
coke. However, it is important in the production of 
silicon alloj’s and high chrome steel. Charring fence 
posts to give them a coating of charcoal protects 
them from decay. Charcoal is used in making gun- 
powder, in filtering water, curing tobacco, manufac- 
turing glass, as an ingredient of poultry and stock 
feed, and as a motor fuel where gasohne is scarce 

The adsorptive power of charcoal is greatly in- 
creased by a process called activation. This consists 
of treating charcoal with caibon dioxide, nitrogen, or 
other gases or xxith metallic salts. It is heated and 
kept at a high tempeiature for some time with little 
air present. Activated wood charcoal is used m 
gas masks to adsorb poison gases and filter them 
from the air. 


CONQUEROR EMPIRE BUILDER 

THE almost disappeared, historians believe that Bertrade 
'^GREAT(742?-814: ruled 7fi,S-814b 


-GREAT (742?-814; ruled 768-814). “By the sword 
and the cross,” Charlemagne became master of 
western Europe and sax-ed for us many rights and priv- 
ileges that xxe enjoy today. When Charlemagne be- 
came joint king of the Franks in 768, xx-estein Europe 
was falling into decay. Except in the monasteries, 
people had all but forgotten education, the arts, and 
representatix’e goxmrnment. Bold- 
Ijq Charlemagne conquered bar- 
barians and kings and restored the 
roots of learning and order. 

Born to Power 

Charlemagne’s grandfather 
was Charles iMartel, the warrior 
who crushed the Saracens (see 
Charles Martel). Charlemagne w-as 
the elder son of Bertrade (“Ber- 
tha Greatfoot”) and Pepin the 
Short, first “mayor of the pal- 
ace” to become king of the 
Franks. Although schools had 


Bi. uisappearea, msiorians oeueve mai. 
gave the young Charlemagne some schooling and that 
I . 1 *11 Vii’m in 


and tireless. His 
CHARLEMAGNE’S SIGNATURE 


gave uie young Giiariemagne some scnuumig — 
he learned to read. Bertrade especially schooled him m 
piety. His devotion to the Roman Catholic church be- 
came the great driving force of his remarkable hfe 
Striking Appearance and Unusual PersonaUtj' 
Charlemagne was tall, well over six feet, powerfu , 

i.: — 1 XT* - -j _ IjVTOte 



. .bis 

always statek 
; read 


ChMlemame “wrote” his signature bv in- 
sertmg the two small lines in the center 
of the monogram made lor him by his clerS 


secietaiy, Eginhaid, xvruw; 
Charlemagne had fair hair ana a 
“face laughing and meriy • ' 

appearance was always f 
and dignified.” He had a 
xvit, but could be stern. 

His tastes were simple and moc 
erate. He delighted in huntmS 
riding, and swimming. He wot 
the Frankish diess-^linen sM 
and breeches, a silk-fringed tu 
hose wrapped with bands, an , 
xvinter, a tight coat of ° 
marten skins. Over all these g 
ments “he flung a blue coa 
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and he ahvajs had a 
about him ” 

Charlemagne's character 'aas con- 
tradictory In an age when the 
usual pcuaity for defeat r\as deith, 
Charlemagne several times spared 
the Lves of his defeated foes, yet in 
782 at Verden, after a Saxon uprising 
he ordered 4 500 Saxons beheaded 
He compelled the clergy and nobles 
to mend their waj^a, but he divorced 
two of his four wives without cause 
He forced kings and pnnccs to kneel 
at his feet jet his mother and two 
favorite wives often overruled him 
m his own household 

Charlemagne Begins Ills Reign 

At the age of 26 Charlemagne with 
his brother Carloman, inhented the 
kingdom of the Franks In771 Carlo- 
man died, and Charlemagne became 
sole ruler Xt that time the northern 
half of Europe was still pagan and 
lawless In the south, the Roman 
Catbolit church was strivini to as- 
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wrt its power against the Lombard kingdom m Itil\ 

In Charlemagne’s own realm the Franks were falling nesteni Europe Charlemagne restored much of the 


arms they were to carry, and even 
what to load in the supply wagons. 
These feats of orgamzation and the 
BWTft marches led Napoleon later to 
study his tactics 

One of Charlemagne’s mmor cam- 
paigns has become the most famous 
In 778 he led his army into Spam to 
battle the infidel Saracens On its 
return, Basques ambushed the rear 
guard at tlonceavalles in northern 
Spam and killed ‘ Count Roland ” 
Roland became the great hero of 
medieval songs and romances {see 
Roland) 

Extent of Charlemagne s Realm 
By 600 Charlemagne was the un- 
disputed ruler of western Europe 
His vast realm covered what are now 
France Switzerland Belgium and 
Holland It mcluded half of present* 
dij ffafj and Germanj part of 
Austria and the bparuah March 
( ‘border”) The broad March 
reached to the Ebro River 
Bt thus estabh^mg a central government o 


back into barbanan ways, neglecting educaiioD and 
ChnstUDity 

Charlemagne determined to strengthen his realm 
and to bring order to Europe In 772 he launched a 3fl 
jears' tampaign which conquered and Christianized 
the powerful pagan Saxons in the north He «ul>i|ued 
the Av ars, a huge Tatar tribe on the Dinui>e He com- 


pelled the rebellious Bavanan 
dukes to submit to him 
tVhen he could, how ever he pre- 
ferred peaceful settlement to war 
After the Lombard king Deside- 
nus, seized papal lands Charie 
magne offered to pay him to re- 
turn them to the pope When the 
treacherous Deaiderms refused 
Charlemagne seized his kingdom 
in 773-774 and restored the Papal 
States (*ee Papacy) 

Military Genius 
The key to Charlemagne's 
amazing conquests was his abil 
itj to orgaruze During his 
reign he sent out more than 50 
military expeditions He rode 
as commander at the head of 
at least half of them 
He moved his armies over wide 
reaches of country with unbeliev- 
able speed, but every move was 
plann^ in advance Before a cam- 
paign he told the counts pnnees 
and bishops throughout his realm 
how many men to bring what 


unity <*f the old Roman Empire and paved the way 
for modern Europe 

Pop* Crown* Him Emperor 
Oo ChnsUD'is Daj m 800 while Charlemagne knelt 
in prater in St Peter's m Rome Pope Leo 111 
aetz^ a golden crown from the altar and placed it on 
theboved bead of the king The throng in the church 
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thlTthey are from Tatar aijd 
rf Hi^Frantc^^n °l The presence of the Christian clergy 

of the Franks Geft) shows the dose relatiouship between church and state. 
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The coronation was the foundafe 
of the Holy Roman Empire. Thoadi 
Charlemagne did not use the title, he 
is considered the first Holy Eoman 
emperor (see Hoh- Roman Empire). 
Reforms and Strengthens Government 

Charlemagne had deep sj-mpathv for 
the peasants and believed that govern- 
ment should be for benefit of the gov- 
erned. When he came to the throne var- 
ious local governors, called “counts," 
had become lax and oppresive. Tore- 
form them, he expanded the work of 
investigators, called missi dominici. He 
prescribed their duties in documents 
called capitularies and sent them out in 
teams of tvt o — a churchman and a noble. 
They rode to aU parts of the realm, in- 
specting government, administering jus- 
tice, and reawakening peasants, nobil- 
ity, and clergj' to their civil and re- 
ligious duties. 

Tmce a year Cliarlemagne summoned 
the chief men of the empire to discuss its 


shouted, ‘ To Charles the August, crowned bv God, 
great and pacific emperor, long life and victory'” 
Charlemagne is said to have been surprised by the 
coronation, declaring that he vould not have come 
into the church had he knonm the pope’s plan How- 
ever, some historians say the pope uould not have 
dared to act without Charlemagne’s knowledge. 



affairs. In all problems he was the final 
arbiter, even in church issues, and he largely unified 
church and state. 

Revives Education and the Arts 

Charlemagne was a tireless reformer. He sought 
to improve his people’s lot in many wax's. He set up 
money standards to encourage commerce, tried to 
build a Rhine-Danube canal, and urged better fanning 
methods. He especially worked to spread education 
and Christianity throughout every class of people. 

He revived the Palace School at Aachen, his cap- 
ital. He set up other schools, opening them to peas- 
ant boys as well as nobles. It is said that he once 
found the poorer boys studying hard and the nobles 
lagging. He promised the earnest students rich re- 
wards in later life, but sternly told the noble: 

Aou pretty and dainty little gentlemen...! care 
little for your noble birth ... if 3'ou do not make 
haste to recover xi hat x'ou hax’e lost by j’our neglect, 
J'ou win nex'er get fax'ors from Charles.” 

Charlemagne nex'er stopped studxring. He brought 
an English monk, Alcuin, and other scholars to his 
court. He learned to read Latin and some Greek, but 
apparentlj' did not master xiriting. At meals, instead 
of haxTng jesters, he listened to men reading from 
learned works. 

To rex’ix'e church music, Charlemagne had monks 
sent from Rome to train his Frankish singers. To 
r^tore some appreciation of art, he brought x’aluable 
pieces from Italxx An impressive monument to his 
religious dex'otion is the cathedral at Aachen, which 
he built and where later he was buried. 

-At the death of Charlemagne in S14 onlx' one of hi; 
three sons, Louis, was living. Louis’ 'xveak role 
brought on the rise of cixril xxars and rex’olts. After his 
death his three quarreling sons split the empire be- 
tween them bx- the Partition of A’erdun in S43. 
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CHARLES, HOLY ROMAN EMPERORS 

CEVEN rulers of the Holy Roman Ernpre \ere Spam as Ctuiles I k og also of S cily and Naples and 
^ named Charles Charles the Great (Charlemagne) Spims nch colon es m the New IVorid The next 
IS considered the first though he d d not use the t tie jear 1517 he sailed to Spam to establish hia court 
(«e« Charlemagne Holy Roman Empire) Of those at Vafiadold At 19 he inhented Austra from his 
who bore the title Charles Vwas the most important gnndhithee Maximilian the Holy Roman emperor 


CHARLES II (he Bald (ruled 
S75-877) wasthegrandsonofCinrle- 
msgne He became king of France 
m 840 (as Charles I) and ruler of 
the Holy Roman Empiie in 8'’5 
CHARLES III the Pat (ruled 
881-887) A great grandson of 
Charlemagne Charles the Fat be- 
came king of Siahii in 876 Hoi) 

Roman emperor in 881 and king of 
France in 8S4 (as Charles H) lie 
lias deposed as emperor in 887 and 
died the same year 

aiARLES IV (horn 1316 ruled 
1347 1378) Charles IV was a mem 
her of the house of Luxemburg He 
became king of Bohemia m 1346 and 
beeame Holy Roman emperor in 1347 
He issued a Golden Bull m 1356 
which settled the empire s fundan en pVtS s'juuini 
tal law (see Holy Roman Emp re) 

CHARLES V (born 1500 ruled 1519-15 6) Atonl> 
SO years of age Charles V rule 1 neaci) half the world 
He became one of the most sk lied of monarchs 
jet at 56 he voluntarly gave up hs vast realm 
and retired to apen 1 h « last day s neat a monasUry 
in the rugged Estremodura of western Spa n 


CHARLES V 


Charles was bom Feb 24 
1500 At Ghent m the IseUier- 
lands KismotherwasJ'oanai 
daughter of Ferdinand and Isa 
bells of Spam his father was 
Fhihp of Hapsburg son of 
^^axlmlllan archduke of Aus- 
tr a and Holy Roman emperor 
Charles was a shy and some- 
what frail boy but strong 
w lied He became an excellent 
ndet and hunter He preferred 
the outdoors to books but 
twifhfra and fourfows casf 
fully schooled him for his fu 
ture royal duties Charles 
spoke French and always con 
s dered the Netherlands his 
homeland He did not see Spain 
Until he was 17 years old 
The first of his many crowns 
came to him when he was only 

EX when he inhented tie king 

doms of Castile and the Neth 
erknds Only ten years later 


In 1519 Charles was elected Holy 
Roman emperor as Charles \ and 
was crown^ m 1520 He ruled a 
vaster terr tory than had any CHins- 
tian monarch before him His realm 
spread over Europe except in 
France England and Russ a and 
reached into the Americas 
Though Charles had been trained 
in warfare since early boyhood he 
was always greedy for peace 
Whenever possible he settled dis- 
putes by compronnse yet he was in 
volved m wars throughout his life 
lie was a skilled leader in both 
land warfare and naval expeditions 
and was completely fearless Once 
when his aides rebuked him for ex 
posing h mself to danger be replied 
R e were short of men and I could 
not set a bod example 
II 3 chief nval was Frsnc» I of France who claimed 
Charles s possessions in Italy Three tmes between 
1522 and 1544 Spanish armies had to defeat French 
forces before Franc s gave up h a cla m 
Meanwhile Chailes was also warnnK against even 
more menacing foes— the Turks They bad poured up 
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the Danube I'alley, taking his lands in Austria and 
Hungarj'. In 1532 he forced them from Austria but 
had to recognize their hold on Hungary. Still another 
threat were Mohammedan pirates, n ho raided his coast 
tovras in Spain and Italy. Three times Charles fought 
them in their strongholds in northern Africa. 

Charles, usually the ^-ictorious warrior, met com- 
plete defeat in his efforts to stop the great religious 
and social revolution in Germany, called the Refoma- 
tion (see Reformation). There Martin Luther, a 
monk, led a revolt against the Roman Cathohc church 
(see Luther). From 1521 to 1555 Charles tried to 
stem the rise of Protestantism; but in 1555 he had 
to sign the Peace of Augsburg. 

In mter\'als of peace, he turned to statecraft to 
staoilize his realm. One of his favorite means was to 
arrange strategic r 03 ’al marriages. He married Isabella 
of Portugal, betrothed his sister Marj- to the king of 
Hangar}-, his brother Ferdinand to the king's sister 
and his son Philip to iMaiy- Tudor of England. 


He let the diverse parts of his realm largely govern 
themselves but made improvements where he felt 
needed. He was especially interested in the rule of 
his colonies in the Americas. 

Tired by his long, tumultuous reign, and especially 
by his failure to halt the Reformation, Charles re- 
signed his realm to his son Philip II and his brother 
Ferdinand I (see Philip, Kings of Spain). Charles kept 
the title of Holy Roman emperor until his death but 
did not use its power. He retired to a small home ad- 
joining St. Jerome’s monastery- at Yuste, where he 
died in 155S. 

CHAItLES t-I (bom 16S5, ruled 1711-1740). Charles 
VT became Holy Roman emperor in 1711. He was the 
father of ilarra Theresa and last of the direct male 
line of the Hapsburgs (see hlaria Theresa). 

CHARLES VII (born 1697, ruled 1742-1745). 
Charles ITI, duke of Bavaria, ruled the empire for 
only three years. He had been elected by Frettch 
opposition to the Hapsburgs. 


CHARLES, Kings of ENGLAND, SCOTLAND, and IRELAND 
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'T'WO KINGS of Brrtain were named Charles. Both 
were of the house of Stuart. 

CHAFES I (bom 1600, mled 1625-1649) ended his 
^ SMffold. It was his unhappy lot to occupy 
the Englrsh throne rn the dajs of the Puritan Revolu- 
tron and at a trme uhen new ideas of the rights of the 
people were coming into sharpest conflict with the old 
theory of the divine nght of kmgs. 

^ Scot- 

land), of Stuart hne. From his birth, he was a 
weak child. He did not leam to talk until his fifth 

hff ^ seventh. He stammered aU 
his hfe. His character was a curious mixture of weak- 
ness and obrtmacy. He followed the advice of his 
^sters because he did not trust his own 
ob-^nf V fonned an opinion he clung 

nf ^ unpopular father, he lacked 

the AiU of imderstandmg the desires of his subjects 
and of wmmng their confidence. ^ 

In the same year that Charles succeeded to 

11°^? he married a French princess, Henrietta 
:Mana, the daughter of Hennr Txr tUo ^'^unetta 

unpopularinEnglandbecausethequeenw^Tz^ite 

Roman Cathohc and had been brought up in the court 
of an absolute monarch. Her influence with that 5 
other advasere was largely responsible for coning 

continental Eurepe S of 

taxes and of making laws was limited^wh le'ying 
ParHament. In addition ^ 

about religion. Many of Chafes Lofe"^’ 

Catholics by Roman 


even went so far as to make people fear that he wished 
to restore Catholicism. So Charles was opposed both 
for rehgious and political reasons. 

Charles Quarrels v^ith Parliament 
Charles dissolved two Parliaments because the 
House of Commons refused to vote money he de- 
manded unless he recognized tliat his ministers were 
responsible to Parliament. On the advice of these 
ministers, Charles had embarked on foreign wars that 
were both expensive and disastrous. To pay for them, 
he resorted to forced loans and other irregular devices. 

When Charles called his third Parliament, in 162S, 
he faced tremendous hostility. This Parliament stated 
ite major grievances in the celebrated Petition of 
Right, which called the king’s attention to his illegal 
exactions and restated the limitations of the Idug’s 
authority. Charles signed the petition in order to 
get the money he needed. Then, angry at the humilia- 
tion he had suffered, he dissolved Parliament and 
determined nev er to call another. 

For II years— from 1629 to 1640— no Parliament 
met in England. During this period Charles and his 
mimsters thought of further unpopular devices to raUe 
money To equip a fleet, the king demanded “ship 
money" from his subjects, maintaining that this was 
not a tax. John Hampden, a Puritan, boldly refused 
o pay the 20 shillings levied upon him in order to 
onng the matter to court. iMany people applauded 
ms courageous stand (see Hampden). 

T ICO " ^wrliament 

n 1633 Killiam Laud was made archbishop of 
Lanterbuiy. Laud attempted to enforce his High 
t-hurch policy in both Scotland and England. All Scot- 
revolt when Laud attempted to impose a 
^fied form of the English Prayer Book on the Scot- 
nsn church. Unable to put down the revolt, Charles at 
summoned another Parliament in 1640 but 
^en It home after five weeks- This is called the 


Short Parliament When another Par! ament was 
called in the same j-ear it passed an act stating it 
could not be dissolved without its own consent Tha 
Parliament became famous as the Long Parliament 
The Long ParUament began by impnsomng the 
k ng 8 chief minister the Earl of Strafford as well 
Archbishop Laud m the Tower of London (Straf 
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the r hair dose The Roundheads controlled London 
Thnn^ Parliament they also controlled the navy and 
had the power of ra sing money by taxes 
The Roundheads soon found an incomparable leader 
in Oliver Cromwell The battle of Marston Moor 
(1644)gaveCromwell8 Ironsides the north of Eng 
land where the kmg had enjojed h s eh ef support 


In the Grand Remonstrance it listed Charles s faults 
and demanded that the king s mmisters be tespons hie 
to Parliament The document was printed and c r- 
culated throughout tl e country Charlea was furious 
and went to Parliament with an armed guard deter- 
mined to arrest five of its members who led the oppo- 
sition tohim Hsvietms however ladbeenwamed 
of h a approach and had fled This llegal act bwiJII> 
brought on civil war 

England a Civil tVar 

Both Charlea and Pari ament at once began to gall 
er troops Those who supported Charles were called 
Calabers Those nho supported Pa bameut were 
known as Roundheads because some of them cropped 

ILL-FATED CHARLES I OF ENGLAND 


ford was executed in 1G4! and Laud four years later ) The battle of Naseby the next year completed the 
n /iL--. . kint 8 overthrow In 1647 he sought refuge with the 

Scott sh army which had come to the aid of Parlia- 
ment The Scots handed him over to Parliament 
Many members of Parbament wanted the kmg re- 
stored to his throne Topreventths thearmytooka 
fund In 1648 Coioiiel Pride with a band of troops 
appeared at t e dcxir of the House of Commons and 
barred all Charles s supporters from entering This il 
legal act is known as Pnde s Purge The sittmg 
members of the Long Parliament popularly called the 
Rump . — then set up a high court to try the kmg for 
treason The trial began Jan 20 1649 On January 27 
Charles was found guilty and condemned as a tyrant, 
tmUir murderer and public enemy Three days later 
he w as beheaded in front of his pabce 
of Whitehall in London while an 
enormouserowdlookedon TheRurop 
Parliament then proclaimed Engbnd 
a commonwealth (see Cromwell) 
Charles met his fate with d gmty 
and composure So striking was his 
bear ng that one of hia foes the Pun 
tan poet Andrew' Marvell wrote 
He noth ng common d d er mess 
VpoD that memorable acene 
But bowed h i etatcly head 
Down u upon a bed 
Charless faults were as a ruler 
As a husband and a father he was 
beyond reproach (5ee aleo English 
History ) 

CHARLES II (bom 1630 ruled 
1660-16S5) was the second son of 
Charles I He was 19 years old and 
safe in France when his father was 
beheaded in 1649 England then be- 
came a commonwealth (that is a re- 
pubhc) with Oliver Cromwell as 
lord protector 

The Rojahsts of Scotland at once 
proclaimed young Charles their kmg 
BO he went to Scotland and in 1651 
was crowned king of the Scots at 
Scone In the same year he marched 
into England with 10 000 Scots to 
halt Cromwell s advance butCrom 
well defeated him at Worcester and 
put h 3 army to rout For six weeks 
Charles wandered about a fugitive 
with a pree of £1000 set on h s 
head More than 40 persons shared 
his secret yet not one betrayed 
him After an anuzmg senes of 
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CHARLES II, THE “MERRY MONARCH” 



This portrait of Chiles n by an unknown artist shows the kina 
m the type of wig worn by the Cavaliers. ® 

adventures including his concealment in a tree, the 
rojal oak, he escaped to France and spent ton 
years more m e-ale 

The Restoration 

Cromnell died in 163S, and his son Richard proved 
unable to “rrj- on the go\ ernment. A new Parhament 
^as called in 1660. It acknowledged Charli n“ 
king, thus restoring the Stuart Ime. There was great 
rejoicmg nhen Charles returned to England. 


Charles II was not an admirable person, but he iva« 
an interesting one. Decidedly selfish, he had an easy 
good nature and charm of manner. One of his cour- 
tiers said that “he never said a foolish thin g or did a 
n ise one.” Charles’s reply was that his acts were 
those of his ministers, but his words were his own. 
He was well read, a patron of the drama, of painting 
and architecture. He was interested in science and 
founded the Royal Society in 1662, with himself as 
first president. However, the immorality of the 
“merrj' monarch” and the license that prerailed at 
his court became a scandal to many more than the 
members of the old Puritan partjk 

Charles's one purpose throughout his reign was to 
make himself an absolute monarch hke his contem- 
porarj", Louis XD’ of France. This led him to f n’ to 
raL«e a standing army, to restore CathoUcism, and to 
secure a close alliance with Louis XH’, to whom he 
looked for monej' and troops. He follow ed a crooked 
course, bnbing, flattering, and yielding to Parliament 
whenever opposition proved too strong; for he was 
fully resolved “never to set forth on his wanderings 
agam.” 

Dunng the last five years of his reign Charte 
attained a great degree of success in all his pohcies 
The money' he received from Louis XD’ made it pos- 
sible for him to rule after 16S0 without calling Parlia- 
ment, and thus prevented it from evcluding his Cath- 
olic brother James from succession to the throne. 
He himself on his death bed became a member of the 
Roman Catholic church. 

Charles married Catherine of Braganza, daughter of 
^e king of Portugal, but left no legitimate children. 
One of his favorites was Nell Owj-nn, an actress. 

During his reign the Great Plague of London oc- 
^rred (1665) and in the next year, the Great Fire, 
^ere also took place two wars with the Dutch, but 
Parhament finall 3 ' compelled Charles to make peace 
w ith this Protestant pow er. (See also English Histoij'.) 


T-HEFiRSTCh 1 Kings 0/ FRANCE 

Charles to rule over the French was 
tn His reign, however, belongs rather 

o the history of western Europe than to anv one of 
the separate kingdoms, and he is therefore not includ 
ed m the numbermg of the French kJncre „ k w , 

name Charles (^cc Charlenm^S 
grandson, Charles the Bald ifcaC S ", 

France, though he is CharlS H o7 tS Slv R 
Empire. Similarly Charles the Fat is Th^l 

(-Chafe 

aar. CraifJSi if 

the Enghsh He w as no h ^ ""th 

cause of his poor health; but wklhTafd of^" 


i gen- 


eral Bertrand du Guesclin, he succeeded in drivin? 
the Enghsh almost completelj' out of France. {See 
Hundred Years’ War.) 

VI (bom 136S, ruled 1380-1422), the sou 
h j became insane when he reached msn- 

<wd. Struggles for the control of the goi eminent di- 
' f o country' into tyvo great factions. Die Duke 
th uncle of the king, had the king's brother, 

the Duke of Orleans, assassinated. Then furious cinl 
war burst forth between the houses of Orleans and 
urgundy . The Count of Armagnac led the Orleans 
faction. 

In the mdst of this civil strife the Hundred Years’ 
'^ar with England was renewed. England’s hero 
' ng, Henry V, \yas yictorious in 1415 at Agincourt 
tsee Agincourt). In 1419 the Burgundians''forined 

an alliance with the English. The voung Enghsh king 
manned Charles’s daughter and forced on the French 
the Treaty of Tro3'es (1420) by which the king oi 
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England should succeed Charles VI ^^hen he should CII\RLES vii (born 1403 ruled 1422 1461) was not 
die Both King Charles and King Henry d ed id 14‘’2 able to be croivned king until seven years after the 

Henry \ I of Lngland ten months old vias acknonl death of hjs father Charles VI— and then he owed 

edged king of France In the south however the his cro\D to the courage fath and enthusasm of 
French claimant Dauphin Charles (later Cl arlesVlI) a s mple peasant maid Joan of Are In the period 

retained a feeble hold (5ce Hundred V ears War) before he came to the throne he was called the Dau 


JOAN OF ARC AT THE CORONATION OF CHARLES VII 
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phin. (This name, given to the eldest son of the 
French king, corresponded to the English Prince of 
Wales.) 

After a series of brilliant successes in the field 
over the English, Joan was able to take the Dauphin 
to Reims for coronation in the cathedral where his 
ancestors had been crowned. When Joan fell into the 
hands of the English, Charles made no effort to save 
her, and she was burned at the stake as a heretic. 
Her influence, however, lived after her. Before the 
end of Charles’s reign the English were driven from 
all France, evcept Calais, and the Hundred Years’ 
War was at an end. (See also Joan of Arc; Hundred 
Years’ War.) 

Charles YH uas timid and irresolute and haunted 
by fears that plotters would kill him; yet he proved 
to be remarkably strong in administration. His 
strength came largely from his capable counselors, 
who made many decisions for him and carried them 
out in his name. Bj’ a senes of reforms he gave to the 
crown a standing army with improved artillery — for 
cannon were then in use — and a permanent source of 
income. He also encouraged commerce and litera- 
ture. At the end of his reign the king of France was 
m a stronger position than he had been at the end of 
the reign of Charles V. 

CHARLES t-III (bom 1470, ruled 14S3-149S) was a 
feeble successor to his father, Louis XI, that cold, 
cunning Renaissance ruler who had done so much to 
repair the ravages of the Hundred Years’ War. 
Charles was only 13 years old when he came to the 
throne. For a time he submitted to the regency of 
his elder sister, Anne of Beaujeu, of nhom her cynical 
father had once said: “There is no such thing as a 
u-ise uoman, but .Aime is the least foolish woman in 
the uorld.” Anne proved to be an able regent and 
soon showed the feudal princes that they must respect 
the power of the throne. She brought Brittany into 
the French kingdom by arranging the marriage of 
the young Charles ^^II to Anne de Bretagne, duchess 
of Bnttany. 

BTien Charles reached the age of 21, he took 
o\ er the rule of France. In contrast to his shrewd 
sister, he was an impractical dreamer. He planned 
first the conquest of Italy and then a mighty ev- 
pedition against the Turks at Constantinople! At 
first success attended his expedition into Italy in 
1494. The people of Florence drove out their rulers, 
the Aledici, and welcomed Charles to their city! 
He entered Rome and even Naples speedily fell into 
his hands. 

Charles s enemies quickly formed a league against 
him, and he was glad to escape in 1495 from the coun- 
trj- he bad hoped to conquer. He returned home 
enthi^astic about the art and learning of Italy and 
thus help^ to hasten the spread of the Italian Eenai<=- 
Eance in France. 


CI^ES JX (bom 1540, mled 1560-1574) came 
the throne in the midst of the Reformation and 1 
fierce cml wars between the Roman CathoHcs a 
the Huguenots (Protestants). The crimes that n 


the history of his reign were largely the work of Es 
ambitious mother, Catherine, of the famous lledid 
family (see Aledici). 

Charles was onlx* ten years old when he became 
king, and Catherine claimed the right to rule for 
him. Even when he reached manhood he was iresk 
and hesitating and she continued to dominate him. 
In her desire to bring about the death of Gaspard de 
Coligny, the Huguenot leader, she goaded her son into 
gh-ing orders that led to the Alassacre of St. Bar- 
tholomew in 1572, when thousands of Huguenots, 
including Coligny, were killed (see Colignj-). Thu 
crime preyed on Charles’s mind and he became 
melancholy. He died two years later of a fever. 

CHARLES X (1757-183S; raled 1824-1830) belongs 
to a much later day, for he succeeded his brother 
Louis XkTII in 1824. He was a man of old-fashioned 
ideas who, even after the French Revolution, be- 
lieved in the dixdne right of kings. His ambition 
was to restore the clerg}' to Its former high position 
in the state, to create a powerful aristocracy, and to 
surround it with privileges. 

In 1830 Charles dissolved the Chamber of Deputies 
and boldly issued a series of decrees ending the free- 
dom of the press and completely restoring the power 
of the king. Two days later the republicans organ- 
ized a successful revolution in Paris, which lasted 
only “three glorious daj's” (July 27-29). Charles to 
abdicated and fled to England, and Louis Philippe 
was placed on the throne. 
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Charles xii Kino of 
S lTE&EN (16S2--171S) 

Bnlliantlj pbnned and 
eTeeut«i bstths pro\ed 
Charles \n of Sweden 
a militarj geniu'" but 
his stubborn insistence on 
war all but brought ruin 
to bis country He won 
his first victorj before he 
was 19 jears old and by 
the time Vie was 26 he 
had won all his great vie 
tones In the end how 
e\cr he not only lost 
control of the Baltic Sea but most of Sweden s pro\ 
mces on the Baltic a eastern and southern shores as 
well 

Charles the son of Charles \I was bom in Sto k 
holm June 17, 16S2 As a j oung boy be etad ed and 
admired great military leiders particuhrK Alex 
aader the Great He liked to hunt and to play rough 
games He ate sirnple coarse food and followed a 
S partan life in order to buikl up his own strength 
and endurance He was intelligent but selfmlM 
and when he became king at the age of 15 he refu-od 
to be crowned by any but his own hand 

Fredenek IV ol Denmark Peter the Great ol Bus- 
sis and Augustus 11 of Poland and Saxonx began the 
Great Northern B ar m 1700 to wrest Sweden e Baltic 
provinces from the youthful kiog Charles struck 
back at his eneimea one by one He crossed the nai^ 
row sea to Zealand and besieged Copenhagen forcing 
Frederick to accept the Peace of Traienthal (Augu't 
1700; Immediately he sailed across the Baltic with 
IbCOOmen andonNoi 30 1700 he routed lOOOOO 
Russians that were besieging the city of Nar>a 
He then dro\e south into Poland 

Dunng the next six years Charles fought and won 
many battles against Ru »ia and Poland He re- 
placed Augustus on the Pob“h throne with a lung of 
his Own choice He fnghtened Emperor Joseph 1 of 
the Holy Roman Empire into granting freedom of 
worship to the Lutherans ol Silesia Hw devotion Vo 
warfare led many people to call him the madmaD of 
the North 

Charles Invades Russia 

Peter's sofdiers continued to harass (he Swedes and 
m 1707 Charles led his annv deep into RuF»a Dis- 
aster began w hen Peter defeated a Swedish anny that 
was bringing supplies and reinforcements Charles s 
Cossack allies failed him men CVuiiles tned to cap- 
ture Russian supohes at Poltava about 800 miles 
southeast of the Baltic the Russian# oveiwbelmed 
his poorly equipped soldiers (July 8 1709) 

Charles was wounded and fled with a remnant of his 
army into Turkey From 1709 to 1714 he unsuccess- 
fully urged the Turkish sultan to war on Russia In 
1713 the sultan ordered Charles to leave for more 

thanayeartheSwedishkingTefused Charles reached 

Stralsund on the Baltic by an overland louiwy in 


CHARLES 
1714 For a time he withstood a siege there He then 
escaped across the Baltic to Sweden 
B\ this time Sweden had lost most of its outlying 
provmees Toregainsomeof rtalostterntoryCSiarles 
r»i'«d a new army and invaded Norway (tten part 
of Dentnaik) On Dec 11 1718 as he laid siege to 
Frelnksten he was killed 
Among other 'Swedish kings named Charles were 
CuxELEalN reigned 1G04~11 the father of Gu'tavus 
Adol| hus CaaHLEsX 16o4-60 nephew of Gustavu'’ 
CHaRLES XI 1600-97 and Charles XV 1830-72 
Charles the solo Duke of Bukcunby (1433- 
H *) Charles Duke of Buigundy whose exciting 
storv IS told In V\ alter ^cott s Quentin Durw ard 
I\ed at the end of the Middle Ages He was a little 
man w th blue eves brown beard and a shock of 
blatk hair He was strong industrious and pious 
ind also proud and amb tioux 
Charles inherited from his father in U76 the 
French duchy rf Burgundy His lands included also 
Franche-Comt4 Luxemburg Flanders Artois Bra 
bant and tie Netherlands (Belgium and Holland) 
His bnds were divided however and he was am 
bitious to add Alsace an 1 other terntones to umte 
the northern and southern sections Then he would 
have a strong state between France and the German 
bnds oxer which he hoped to rule aa Ling 
The king of Prance Lou s XI was trying to free 
France < f feudalism and bnng ell the great feudal 
states into one kiagdoO Charles— whose power waa 
equal to the kings— ravaged the kings lands and 
eniouraged other nobles to re«ist him Rashly the 
king paid a vist to Charles hoping to gam by hia 
wits what he could not win by forte of arms 
While the king was with him abmung reports 
resthed Charles vh\t the citiiens of Litge had re- 
volted against him He well knew that they had been 
stirred up by the ihrevd and treacherous Louis 
Louis was in hia power but he bad prnmi-ed him 
that he should be wfe while he was in Burgundian 
terntoiy He kept his w Ord Ho \ ev er he forced the 
king to go with him on his expedition against Lifpe 
and to 8 1 by while its walls were destroyed and its 
cvVweua suffered death or exile for tru'-Ung to Lams 
prom *e of aid 

Charlea then turned his attenfion eastward He 
easily mastered the duchy of Loirame but hia con 
ta Akuce brought into coa&ct nith the 
sturdy mountaineers of Switrerbnd (Tharles basely 
slaughtered the inhabitants of the 1 ttle town of 
G»n*on after its Burrender on term* In return the 
Swiss inflicted a severe defeat on Charles near that 
«ty (March 1 14"6) A few months bter (June 21 
1476) the Swiss cut to pieces at tlorat a second army 
reised by the haughty duke 
In Januaiy Charles received news of the revolt 
of the town of Nancy which he had conquered the 
year before He hastened into Lorraine to put down 
the revolt Once more his horsemen were no match 
for the intrepid Swiss p kemen who had come to 
Nancy a ad The battle (Jan 5 1477) was short 
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-mien it was over. Charles the Bold could not ^ 
found Three davs later, a body on the battlefield 
was identhfied as that of the duke 

Lotus XI deprived Charles s daughte^ Mao of 
Burgundv, of all her French possessions. The Xether- 
lands parsed to the House of Hapsburg when Man' 
mamed MaHmilian of Austria. . ^ 

The name Burgundy has not always meant the sam 
territoo’- There were at different timK in the * 
die five different kingdoms of Burgundy. Most 
of th«e included the valley of the Rhone River, 
which was never a part of Charles’s possessions. ^ 
Charles M-^itel' (6SS-741). By the year i32, 
exactly 100 years after the death of hlohammed, the 
flood 'tide of the Saracen armies had swept west 
from Arabia across northern Africa, had conquered 
Spain, and was rolling iir^istibly northward through 
FnincG* 

The sword of Islam was strirring to convert the 
world to Mohammedanism by the effecth e method of 
exterminating unbelievers. SLxteen years before, the 
Saracen hordes, sweeping northward at the eastern 
end of the Mediterranean, had been stayed at Con- 
stantinople. and Christendom had withstood un- 
shaken the first great hammer blow of the Moslem 
power. Xow the fate of Europe again hung in the 
babnce. as the green banner of the Prophet stood 
before Tours, within staking distance of Pans. 

The defeated leaders of southern Gaul were send- 
ins up a despairing crj* for help. Suddenly out of 
the North a Frankish host headed by Charles, mayor 
of the palace for the Meroiingian puppet king at 
Cologne, fell upon the invaders between Poitiers and 
Tours. A terrible battle followed. The wild riders 
of the desert dashed hour after hour in ceaseless 
charges against the solidly compacted infantry of 
the North. They came on like the leaping waves 
of the ocean, to be scattered backward like its 
spray. The folds of the eastern turban afforded 
slight protection against the huge swords wielded 
by the stalwart arms of the Frankish veterans, 
while the scimitars of Damascus glanced harmlessly 
from the stout helmets of steel and thick leather 
corselets of the Franks. Finally the Moslem chief 
was killed and the foe was sent fixing back to the 
PxTenees. Europe was again saved to Christianity 
and Charles had earned his title ‘XIartel,” meaning 
the Hammer. 


an old charleston mansion 



This house was huilt before the st^of 

h- CoL Tohn Stuart. The painted bnck wall, prooao*^ 

^ a laie^^closes I^U-shaded lawn and garden. 


Charles Martel, as conqueror and xirtual ruler of 
the entire FranMsh kingdom — ^though he never 
assumed the crown — prepared the way for his son, 
Pepin the Short, to gain the throne. Together they 
laid the foundation for the future world power of 
Pepin’s son, Charles the Great (Charlemagne). 
Charleston, S. C. The beautiful city of Charleston 
occupies a nule-wide peninsula in a bay between the 
Asbley and Cooper rix-ers, a few miles from the At- 
lantic Ocean. Running north from the Batteiy (or 
lower water fronts) are King and ^Meeting streets, 
the main thoroughfares. Broad Street divides the 
old, fashionable, residential city to the south from 


the business and industrial city to the north. 
front driveways meet in White Point Gardens at e 
tip of the peninsula. 

In its old homes and streets lingers the flavor oi 
the davs when Charleston was the gay wcia . po- 
htical, 'and economic center for the royal provmce 
of Carolina. Charleston was importont in eotoimi 
times and in the Revolutionary and Civil 
by is Fort Moultrie, a battle site in the I^e'i-oluh^ 
In the harbor stands Fort Sumter, target tor - 
first shot of the Cinl War. In VTiaie Point 
Stede Bonnet and his buccaneer crew were h^w 
in 1718. WTien Boston bad its Tea Party, Ctorleston 
locked its tea in the Old Exchange rather than paf 
tax. Sir Heni>- Clinton used the Allies Brewton 
on King Street as his headquarters during me 
ish occupation in 17S0-S2. Built about liooM ' 
one of the most nearly perfect Georgian houses 
America. (For history, see South Carolina.) 

Among the old buildings now used as m^u^ ' 
the Old Powder Alagazine, builtin 170-3. Alortno a - 
is Charleston Aluseum, which dates from 1<<3. - 

Charleston Librar;,' Society, organized in 
newspapers dating back to 17.32, The cou^J £ Cheet 
brarx- is in a Classic rexix-al mansion, 

Theater, opened in 1736, has been u- 

theater and the Gibbes Art Gallerx' are manac i 
the Carolina Art Association. In City Hafi tong 
Trumbull’s “Portrait of George Washin^on ^ 
Samuel F. B. Aloree’s ‘Portrait of James A , 

The College of Charleston, founded in 
oldest mimicipal college in the country. Other 
tional institutions are the Medical CoMege o ^ 

State of South Carolina and the Citadel (- 
College of South Carolina). _ 

Each spring the Azalea Festix’al brings 
of visitors to Charleston and nearby gard^- j ^ 
the Ashley, the magnificent Xlagnolia Gardens 
laid out by a clergyman planter a century ^ 

formal Middleton Gardens were built about D - 
Henry Aliddieton, a president of the Continental 
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gress TheahadowyCypresaGardensha^ebeeufonned 
about the reserve ivaters of an old nee plantation 

A three-mile bndge o\er the Cooper River connects 
Charleston with the mainland on the east On the 
neck of the peninsula are railroads, industrial plants, 
docks, and warehouses Important mdustries arc ship- 
building and repairing, petroleum refinmg, and the 
manufacture of fertilizers, pulp, paper, textiles rigan, 
and steel and wood products The port carries on a 
large trade in these products and m cotton, lumber 
sea food, and fruit It is the official state port and 
IS on the Intracoastal Waterway Tlie harbor ran 
berth the brgest ships and hundreds of xesseb The 
United States Navy main- 
taiDS a regional headquarters 
and shipyard on the Cooper 
River 

Charleston has the mayor- 
council form of city go\em- 
ment Population (1930 cen- 
sus), 70,174 

Charleston, \V Va The 
capital city of West \ir- 
gmu serves as hub of the 
Kanawha Valley The valley 
u cut into the AppaUchian 
plateau m the western lart 
of the state It u a thriving 
industrial area and one of 
the richest soft-coal and natu- 
ral-gas regions in the world 
Charleston stretches along 
the north bank of the Kana- 
wha River. The Elk River, 
flowing into the Kanawha 
at this point, divides the 
city into east and west 
sections 

The mam industry of the 
Charleston area is the pro- 
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five-lane nver-front boulevard, a Liq;c civuc audi- 
tonum and Kanawha Airport Morns Harvey College 
and Mason College of Music and Fine Arts are located 
here The city has the maj or-eouncil form of govern- 
ment (See also West \irginia) Population (1950 
census) 73 SOI 

Charlotte, N C Its location in the center of 
the fertile Piedmont Plain has made Charlotte the 
largest city of the two Carobnas The city is the trade 
center for a wide area and one of the nation’s largest 
textile centers Cotton for its plants comes from sur- 
rounding farms and power for its looms from hydro- 
electric developments m the Appalachians, to the 
west Cotton gins, cotton 
mills and hosiery factories 
clustei around the city's out- 
skirts Workers cottages, all 
much abke stretch m long 
rows about these factories 
Other manufactures mclude 
machinery, chemicals, and 
furniture 

Wilderness tmiU crossed 
at the point that is now Inde- 
pendence Square The firvt 
cabins were built here m 
1748 Tlie settlement was 
named tor Queen Charlotfc, 
the wifeof George III Amer- 
ica's first declaration of in- 
dependence (the Mecklen- 
burg Lechration) was signed 
here on May 20, 1773, by 
Scotch-Insh and German ect- 
tlera fiom Virginia and Penn- 
sylvania During a Bntisb 
occupation for two weeks 
ID 178D local patnots so har- 
assed the enemy that Lord 
Comwalbs caQed the town 
damned hornets' nest " 


Large quantities of synthetic chemical products, such At the end of the 1700’s Charlotte was the scene of 
■■ nylon and resin plastics, are produced here and the nations first gold rush The government tegan 


shipped elsewhere to be made into finished goods 
Other plants manufacture glass, steel, axes, anti- 
freezes, ammonia, and chlorine Served four 
railroads, Charleston is an important distnbuting 
pomt for manufactured goods and for the extensive 
valley resources of coal, oil, and natural gas 
Charleston’s history dates from the estaWishment 
of Fort Lee ui 1788 by Col George Clendenin Its 
early settlers were Scotch-Irish and Germans from the 
Shenandoah Valley Daniel Boone bved here with 
his family from 1789 to 1795 He represented Kan- 
awha County m the Virginia Assembly for one term 
Another pioneer of this period was Ann” Bailey, 
famed for her Indian dress and rifle marksounslup 
Charleston became the permanent state capital in 
1885 The Capitol, overlookmg the Kanawha River, 
is of Italian Renaissance architecture and was comr 
pleted in 1932 Among the city’s attractions are a 


operating a mint here m 183C The mines were closed 
after gold was discovered m California m 1848, but 
they were reopened bnefly in the 1930’s Charlotte 
had woolen nulls as early as 1834 The city’s first 
rail Ime, to the sea, began operation in 1856 During 
the Civil War Charlotte became an inland naval 
supply base for the Confederates In the last days of 
the war, Jeffereon Davis, president of the Confed- 
eracy, held the last full meeting of the Confederate 
cabmeC in Charlotte la Apnl 1865 The city’s real 
grovrth as a textile center began in the early I900’s 
Charlotte is the seat of Queens College, for women, 
and the Johnson C Smith University, for Negroes 
Tie Mmt Museum, reeonstrueted on the plan and of 
the materials of the old imnt, houses an art coUeebon 
Charlotte was incorporated in 1768 It has the 
council-manager form of government (See aho 
North Caroliaa ) Population (1950 census), 134 042 
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ChateaU-THIERRY {shd-to' iyi-re'), France. The 
name of Chateau-Thierrj’' recalls the most critical 
period of the first World War. Near this ancient 
French to^m, the power of Germany spent itself in a 
last vain drive to capture Paris during June and July, 


1918. And from here the Allies 
began the eastward march that 
ended across the Rhine. 

Chateau-Thierry lies on the 
River Alame, 47 miles east and 
slightly north of Paris. With 
Reims, 32 mUes farther east, and 
Soissons, 23 miles to the north, 

Chateau-Thierrj' forms a great 
triangle commanding the rail- 
waj' and river approaches to 
Paris. 

On Alay 27, 1918, the German 
armj' smashed into this triangle, 
capturing Soissons Alay 29 and 
occupying Chateau-Thierrj'' two 
daj’s later. To halt the advance, 

American troops rushed to the 
aid of the wearj' French forces. 

The 7th machine-gun battalion 
of the Third Dh-ision arrived in 
time to hold the Chateau-Thier- 
rj' bridge over the Alame. "When 
other American units reinforced 
the line, word was cabled to all 
parts of the world that the Amer- 
icans had saved Paris. Later 
these troops took part in the 
counterattack which swept the 
Germans out of the triangle. 

Chateau-Thierry today is a 
city of 7,283 people (1946 cen- 
sus). Its inhabitants inherit from 
their ancestors a faculty for re- 
pairing the ravages of war, for 
their little town has been sacked 
and destroj'ed about every hun- 
dred j'ears since the loth cen- 
tury. The poet La Fontame 

was bom here in 1621. On the 

top of a near-by hill are the ruins of a nctip 

r merry 1\ , for whom the town rs named ^ 

Chathaji {chdl'am) WiLUTAT^r w 
(1708-1778). “I know that I can save the ^oS^ and 

’Coasted William Pitt 

families which had long governed 

studied at Eton but he had left Oxford 

ing his degree because of h^ fiflw ^ 

p had sen-^ for a timet 

had entered the House of Commons fr^te^'t \ 

et borough” of Old Sarum, which his ^ 0 % 


a steep climb up lookout 


In parliament Pitt won notice for his vigorous op- 
position to the governing clique then in power. But 
he received no official recognition imtil 1746 when he 
was finally named to a minor office. Even this ap- 
pointment contradicted the wishes of George 11 whom 
Pitt had angered by his attacks 
on Hanover. 

But it was the support of the 
people, not of the king, that 
finally gave Pitt the coveted 
office of prime minister. He had 
gained the public confidence dur- 
ing a term as paj'master by re- 
fusing to accept anjdhing except 
his salary. As a result, when 
England suffered defeats at 
c f 3 -" ■'-'•'a beginning of the war the 
people demanded the “Great 



Commoner” so loudly that the 
king at last yielded. 

As prime minister Pitt’s fiery 
leadership stirred the entire gov- 
ernment to greater activity. He 
appointed navy and army offi- 
cers solely for their ability. He 
sent Gen. James Wolfe to Can- 
ada and won that land for Great 
Britain. He encouraged Clive in 
India and gave aid to England's 
aUj' on the continent, Frederick 
the Great of Prussia. 

But before the end of the war 
George III, who became king in 
1760, unde rmin ed Pitt’s influ- 
ence over the cabinet. As a re- 
sult Pitt resigned a year later. 
Returning to his seat in the 
House of Commons he upheld 
the American colonists in their 
opposition to the Stamp Act 
and rejoiced in their resistance. 

In 1766 Pitt again became 
prime mini ster, but his health 
failed and for critical monte 
he left everything to subordi- 
nates. Also, he lost popular support by accepting the 
ritle of Earl of Chatham, which transferred him to the 
Ho^e of Lords. In 1778 he made his last speech, op- 
posing American independence. He collapsed at the 
end of the speech and died a few weeks later. 

Chatham’s younger son, also named William Pith 
won even greater fame for his statesmanship in the 
trying days of the French Hev^olution and the Napo- 
leonic Wars. (See Pitt, William, the Younger.) 
L.HATTANOOGA, Tenn. A favorable location astnde 
natural transportation routes gave Chattanoo^ it-j 
start.^ Other natural advantages — near-by deposits of 
f H clay and vast water-power resourcK" 

® ^ *ts growth as a manufacturing center, 
^“^htanooga lies on the Tennessee River in a gap 1 “ 
e Appalachians which pro'vides a passage from tha 





Atlantic coastal states to the northeastern Tennessee 
and Ohio \ alleys Thus, when the state of Geon^ m 
1836 decided to build the Western and Atlantic Rad' 

road northwest from the site of Atlanta to tap the 

Tennessee Valley, the route reached the spot where southwest 


*9 — - CHATTANOOGA, BATTLE 

Chickamauga, on Sept 20, 1863 Thomas, Gen 
George Ileiay) Rosecraas' army took refuge in Chat- 
tanooga, Tenn , while Bragg occupied Missionary 
Ridge cast of the citj and Lookout Mountain to the 


Chattanooga now stands Soon a networked railroads 

radiated from the site Atowngrewupandv,asincor- , ^ ^ 

porated as Chattanooga m 1839 In 1860, the census plies at Bridgeport, Ala , downstream 
showed It to have 2,545 inhabitants _ _ . . 

Because of its strategic situation, Chattanooga ami 
the suiroundmg region were the scene of heavy fight- 
ing dunng the Civil War (see Chattanooga, Battle «rf) 

For many years after the war, grow th w as dow Then 
m 1913, a dam, power house, and navigation lock were 
completed at Hale’s Bar on the Tennessee 33 miles 
below the city. Cheap hydroelectric power gave Dn- 
petus to manufacturing, and today the city’s products 
mclude steam boilers, farming and oil-well machmeiy, 
clay and metal pipe, stoves, bathroom fixtures null 
supplies, furmture, bottles, structural steel, and cot 
ton, wool and silk textiles. One of the huge dams ot 
the Tennessee Valley Authority development project 
IS just north of the city. 

The heart of Chattanooga la on level ground 693 feet 
above sea leveL Two highway bridges across the Ten- 


Deasee and four tunneb bring 
nationalhighwayslntothemoun- 
teiD-nnged city The surround- 
U)g ndges and mountains arc 
dominated by Lookout Moun- 
tdn, some three tnllca eouth- 
w est, which rises 2,126 feet abov e 
sea Isvel All the heights are 
heavily wooded, with parks at 
histone spots, and are favorite 
lesorts for h^ers and tounets 
Except for a national military 
cemetery, the battlefield of Mis- 
sionary Ridge is now a fine 
residential distnct, but the bat- 
tlefield of Chickamauga, across 
the Georgia border, is a national 


Roads made impassable by ram and Confederate 
tioops cut the Umon army off from its base of sup- 
■'--s at Bridgeport, Ala , downstream on the Tennes- 
River Prospects for a retreat were not bright, 
because the horses were fast becommg too weak from 
lack, of food to pull cannon and supply wagons 

When the peril became acute, the Federal govern- 
ment sent Sherman with an army from Vicksburg, sent 
Hooker and 15,000 men from the east, and placed 
Grant in supreme command Grant replaced Rose- 
cratis w rth Thomas and promptly launched the opera- 
tioDS which tc^ether make up the Battle of Chat- 
tanooga On Oct 27 and 2S, with minor engagements 
at Brown's Ferry and Wauhatchie, he cleared the 
Tentie«j>ee River of Confederates west of Lookout 
Mountain and seized a direct road to Bndgeport 
The Noted “Battle Aboee the Ctoudt" 

After capturing Orchard Knob, a hill lying west of 
Missionary Ridge, on Nov 23, Grant sent Hooker on 
Nov 2i to attack Lookout Moimtam— a seemmgly 
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foolhardy move, because the 
mountain-eides were steep and 
choked with vegetation More- 
over, a tbek fog bad gathered — 
which gave the battle its name 
But Hooker bad more than 0,000 
men against fewer than 2,000 de- 
fenders, and by afternoon the 
lower slopes were won Mean- 
while, Sherman, accordmg to 
Grant's plan, attacked the north 
end of Missionary Ridge and 
Bragg abandoned Lookout 
Mountain to meet him An un- 
suspected gulley and a stubborn 
defense stopped Sherman, and 
a wrecked bridge kept Hooker 
from attacking. By the after- 
noon of Nov 25, Grant was fac- 
ing defeat unless he could w-eaken 


military park Among the city’s cb»«« 

educational institutions are the iii|t t> ih«r c«tioi 

University of Chattanooga, es- *• ■ r ' c-i 

tabhshed 1866, and a coii'ervatnry of music It also the Confederates’ defense against Sherman 
supports a symphony oichertia anil a little Theater He ordered Thomas to capture a Ime of nfle pits at 
AC.WoAw/mfiantrinAirg-iw5HV JJuL this done,. Thomas’ raei?. 

mg originally stood on the site of Chattanooga The mstead of halting as ordered, foUowed on the heels 
city's name came from Tsstrous a Choctaw name ot the Conf^erates to the top of the ndge The 
given to the post office, which was esUblished m 1838 astonished Union generals could only follow, and the 
The commonly accepted transUtwn o! the «ord js eqnaUy astonished Confederates at the top broke and 
“crow’s nest” Chattanooga ha* had the commission fled Soon Bragg’s entire army wwm headlong ffight 
form of government since 1911 PopuUtion {1930 This vietory, snatched from defeat by the Union 
census) 131041 men, gave the North control of the railroads centered 

CllATTANOOGi. BiTra o. One ot the most dm- m ClaH.n^, end left the South only one rente, 
neto rerenele of fortune in the Qnl Wo-m «» thio.jd. All.o», between the eoet and the we.t to 
Omon TOlory .1 the Battle ot Chattanooga It loB mg thw» Umoa amy, ™th jome 66, OM 

taedth.rouioflheUn.onaimy«nd.rGene»lBortr. mein arte^ 5,8 5 cuu.ltrrt The Confedet.tee, mlh 
etam by the Oonledetalet under General Bragg .1 abooldl 1)00. lo.l 6,687 killed, nounded, or captured 
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CHAUCER- 


GEOFFREY CHAUCER 


CHAUCER, the First 

^HAUCER (cha'ser), Geoffket (about 1340-1400). 
^ Father of the English language, IMoming Star of 
Song, Geoffrej Chaucer 3 et ranhs, after five centuries, 
among the three or four greatest English poets. He 
was the first to commit to Imes of um\ ersal and en- 
durmg appeal a n«d interest 
m nature, books, and people 
Man} -sided as Shakespeare, 
he did for English narratne 1 
what Shakespeare accom- 
plished for drama If he lacks 
the profundit}' of Shakespeare, 
he excels m plax-fulness of 
mood and simphcitx- of expres- 
sion. Though his language often 
seems quamt to us, he a as es- 
sentiaUx' modem Famihanty 
with the language and with the 
literature of his contemporanes 
conxTnces the most skeptical 
that he is on this side of the 
line between the old and the 
nev , nearer to the present than 
manx’ writers bom long after 
he died. 

The Poet’s Life 
Geoffre3- Chaucer was bom 
in London, probabl)- between 
1340 and 1344. He was the son 
of Agnes de Copton and John 
Chaucer, a prosperous wine 
merchant. The name, from 
chaussier, mdicates ancestors 
w ho w ere shoemakers. In 1357, 
when he w as between 13 and 17 
3 ears old, GeofTre3' was a page 
m the household of Kmg Ed- 
it ard’s son Prince Lionel and 
his wife Elizabeth. Vi'e know 
this from an entiy in Countess 
Elizabeth’s household account 
book, which records the pur- 
chase of a suit of clothes for 
GeoSre3- Chaucer, includmg a 
pair of red and black hose and 
a pair of shoes. These must 
haxe been h\el3- dax-s for the 
3’oung page, for old records 
show us the Countess and her 
household constantl3- on the 
mox'e from one palace or great 
mansion to another. ITe ex'en 
find mention of a trip to see the lions in the Tower of 
London. Two 3 ears later, Chaucer was with an army 
that Edward HI led into France during the Hundred 
Years’ "War. He was taken prisoner bv the French 
but was soon (1360) ransomed by the King for a sum 
equixalent to about S2,400 in our mone3-. 



Great ENGLISH POET 

Of his next seven years, we know nothing certain; 
but there is reason to beliex e that he may haxe been 
stud3-ing law in London. By 1367 he was a member of 
the ro3’al household xvith the rank of yeoman, and 
later, of squire, with a regular pension or salaix-. He 
also had a wife, Philippa, vrto 
was a member of the queen’s 
household. Thus some time in 
his twenties Chaucer wa' 
launched on the official career 
which he followed the rest cf 
his da3'S. For the next 3(k)dd 
3'ears he served two kings (Ed- 
ward III and Richard II) in 
important offices and diplo- 
matic missions abroad. 
tween 1370 and 1378 he wa; 
sent on sexen missions to 
France, Flanders, and Itah 
From 1374 to 1386 he was con- 
troller of the customs in lon- 
don. In 1385 he was appointed 
justice of the peace, and in 
1386 he sat for one term b 
parliament. From 1389 to 1391 
came a succession of oneroit 
and responsible posts: be was 
made clerk of the king’s worls 
with charge of 'n’estnunster 
Palace, the Tower of London 
and other palaces and manois, 
he w as put on a commission to 
Eurx-ey the roads, bridges, and 
ditches along the ThamK new 
London; and he was put in 
charge of repairs to St. George s 
Chapel at Windsor. A les ex- 
acting post fell to him in 1391. 
when he was made subforester 
of one of the king’s parks Tht 
position he ma3- hax e held until 
his death, Oct. 25, 1400 _ 
Soldier, diplomat, justice 01 
the peace, member of 
ment, and man of affairs, Cmu- 
cer lix’ed a full and busx hf 
He w as bom soon after the be- 
riming of the Hundred ^ears 
War; he Hx-ed through the ter- 
rible 3’ears of the Black Dealn 
through John Ws'clif’s 
tic challenge to the establish 
church, through the Peasants’ Revolt of 1381, an 
through the deposition of Richard H. 

Poet of Nature 


So contemporary portrait of Chancer is known to 

oSerT^Lond^S*”® Rational Portrait 

Sler T supposed to haye been copied 

made frSS? ® ISth-cenfnry manuscript, 

made from memory by a fellow-poet and disaple. 


roet 01 rsature , 

_^ndon, with its 40,000 people, was then a^^^ 


x^fty. Garden and orchard surrounded the homes, 
and meadow were in sight of Chaucer’s window; moot 


heath, and forest were within ea^y walking distiuioe 
A boy, he skated across the frozen ponds but shared 
wntb most others * dislike of the eo'd, and, thoo^ 
responsive to the beauty of stars on a frosty night he 
preferred showers of April, garlands of May and 
melody of birds He is the poet of dawn and spring 
He throve on literature both classic and recent 
Ovid, Vergil, Livy, Boethius Petrarch Dante 


aboat men as he saw them leaving the reader to draw 
conclusions He knew men of law and, m that period 
of his hte aboot which nothing has been revealed, he 
mav ha\e studied law He knew doctors and may 
have atiidied medicme m those same hidden years 
He knetv mn keepers at who^e mns he doubtle's 
drank tl e wme they had bought from his own father 
On trips to the continent he mingled with men of high 


and Jsan de Meun are 
among the authors of 
whom his pages are abun- 
dantly rerruniscent, soma 
of them he transmuted 
into hving English Liter- 
ature of the past he got 
not infrequently by word 
of mouth, since printing 
was yet to be invented 
and books were scarce 
Taking what he needed 
from others he remolded 
and imroortaliied it with 
narrative skill yet unsur- 
passed Hts foremost 
characteristic is humor, 
twmUmg, quietly glow- 
ing, or loudly robust 
Poet o( Iluminlty 
In his England of ex- 
panding trade with all na- 
tions, England under that 
Edward who has been 
called the Father of Eng- 
lish Commerce, he met 
shipman, merchant, over- 
seer, plowman In an era 
of changing religious 
ideas, he met the mem- 
bers of the various cler- 
ical orders from parish 
pnest to abbot, and he 
probably knew John Wy- 
clif, who wanted to re- 
, form the church ket, 
though his sharp eye de- 
tected abuses m the 
thurch, he was not deeply 
concerned not was hw 
particularly sympathetic 
, With reformers In his old 
age he made “retracta- 
' tions,” begging God 8 for- 

* giveness for ‘ lewd songs” 

' written, thanking God 

* lor bves of saints he bad 
‘ told By that tune, how- 
ever, he felt old, his 
ttioughta no longer fixed 

i on earth In his prime 
i' he wrote sanely, heartily, 


CHAUCER READING HIS POEtry AT THE COURT OF EDWARD III 
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estate directing national and international ^airs. In 
Italy he maj' have known Petrarch and Boccaccio. 
At home he was a friend of the poet Gower, and he 
must have met the historian Froissart, who was at 
the English court when he himself was there. 

From the dav when he flashes before us, a page in 
red and black hose, Chaucer knew the noble way and 
the royal way of liiung. pilgrims on their 
From his e.ypenence3 as 
soldier he was acquainted 
with hardship on the 
field, and, at least once, 
he knew the misery of 
imprisonment in a for- 
eign land. Famiharwith 
the practises of chivalrj’, 
he satirized them as 
diing customs. 

His knowledge of men, 
broadened by travel, was 
deepened by work at 
home. Controller of the 
customs in London, he 
daily met all manner of 
folk, native and foreign, 
clustering about the 
quay. There were cus- 
toms evaders even then; 
he called them to ac- 
count. Deputy forester, 
he met cottagers of Som- 
erset. Knight of the 
Shire for Kent, he sat 
with parliamentarians. 
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expenses. When as clerk of the works, he earned large 
sums for paj-ing off the laborers, he was robbed two 
or three times; once he was severely beaten. 

For the 12 years (1374-86) that he was controller of 
the customs, Chaucer and his wife lived in a hoiue 
built above Aldgate, one of the gates in the city wall 
Toward the end of 1386 he may have lived in Kent, 

which he was elected to 

WAY TO CANTERBURY 



This lively old picture shows os a group o£ pilgrims such as Chaucer 
had m mind when he wrote his 'Canterbury Talcs’. * Notice the 
medieval walled town they are passing. The picture is from a nian- 
osenpt ot a later Canterbury Tale written by John Lydgate about 1430. 


As clerk of the king’s works 
in charge of repairing royal residences and state build- 
ings, he supervised carpenters and masons. He knew 
all classes; he saw all with clear-eyed %-ision, with 
humorous recognition of their foibles, and with sym- 
pathetic appreciation of their fineness. 

Poet of humanity, he was necessarily a poet of love. 
His ‘Troilus and Crisej'de’, in some respects his su- 
preme accomplishment, is a perennially great love 
story and rightly has been termed the first English 
novel, though it is in verse. To be the poet of love, he 
needed to know, and he knew, women. Queen, duch- 
ess, nun, middle-class woman, lower-class woman, 
uoman of whatever rank, Chaucer faithfullj' por- 
trayed. His ladies of high station may be somewhat 
conventional; but those of lower level, for example, 
the Wife of Bath, are \’igorously realistic. 

Chaucer was, it is often remarked, a lucky man. 
Well-bom, received early into noble and royal house- 
holds, favorite of kings who gave him well-paid posts, 
he enjoyed life, for the most part, in genial fellowship 
with his peers, and so passed his days in serenity of 
spirit. He was, perhaps, not a good manager of his 
prnse. Though he enjoyed comfortable salaries, he 
seems frequently to have been in need of ready money. 
On diplomatic missions, though later reimbursed by 
the king, he sometimes exceeded his allowance for 


represent in Parliament 
that year. Kothing L= 
known about his place 
of residence again untfl 
December 1399, when he 
leased a house, less than 
a year before his death 
in the garden of We^^- 
minster Abbej'. He was 
buried in the abbey be- 
cause he lived there. In 
later j'ears other men of 
letters were buried near 
him and so his tomb be- 
came the nucleus of the 
famous Poet’s Comer. 

Chaucer’s Influence 
on the Language 
Five or six centuriei 
when there were no prints 
books and contacts be- 
tween various parts of 
England were few, there 
were sinking differences c 
the English language^ as 
spoken in different regio— 
(see English Language i 
Furthermore, the language of the Court was 
the language of learning was Latin. Chaucer P Jf. — 
important part in developing the English tanguag 
he was the first great writer to use the 
stead of French or Latin. Second, he used ..SiMid- 
London and thus helped to establish the English o 
land counties, rather than the Northern or t e 
dialects, as the standard form. 

Chief Works and Editions . 

Exact dates cannot be assigned to Chaucer s 
since they were not “published” in the modern -(igp 
following list gives the approximate dates m co P . 
‘The Book of the Duchess' (1369-70); ‘The House 
(1372-SOi; ‘The Parliament of Birds’ (13S0L ^‘' ^,3.5- 
Criseyde’ (1350-86); ‘The Legend of Good 
86); the Prologue and earlier written 
(13S7-92) : later written ‘Canterbuiy Tate 
Por general reading these one-volume editio^ 
mended: 'The Student's Chaucer’, edited by 
(Oxford, 1929): ‘Poetical Works’, edited by F. f 
(Houghton. 1947). The best editiin is ‘ComplcW , t 
edited by W.W.Skeat,7v. (Oxford, 1894-97). Th^“ 
Troilus and Criseyde’. edited by R. K- Runt t 
Univ. Pre=s, 1926) is the definitive text of this tranJi- 
For high-school students there are F. E. HiU a 
tion of ‘Canterbury Tales’ into modem English vc - ^ 

tage, 1946); and ‘The Modem Reader’s Chaucer , m P 
by J. S. P. Tatlock and Percy MacKaye by 

For younger readers: ‘Story of the Canterhury , 

F. J. H. Darton (Lippincott, 1914); ‘Tales ^ 
by Eleanor Farjeon (Branford. 1930). Books about 
‘Geoffrey Chaucev of England’ by M. G. \ 

1946) and ‘Chaucer’s World’, compiled by Hdith_mc 
edited by C. C. Olson and M. M. Crow (Col. Univ. Fre=-. 
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CHAUCER 

■ Chaucer’s Greatest Work, the ‘Canterbury Tales' 

Tabard Inn mSovsthvfatk miww ttiat Uoee broadly humorous tales m succession would 


■ the Thames from London was a place where pil 
grims to Canterbury liked to spend the mght before ea 
early start next morning In spring and summer rt was 
always crowded, for the people of 14th-ceatury Pny 
land loved to make pil 
grimages to the shnnes of 
tbeir lavonle samla and 
of these pleasant hoi day 
exe iraiona none waa more 
popular than tl e one to 
the shrine of St ThoraM 
Beeket at Canterbury 
(A«e Beeket Thomaa 
Canterbury Tilgnms) 
On the eveiuc^ of Apr 


la drawing up 



Inn a famous company of pilgrims of vanoua oecupa 
tioos and ranks The Prologue tells us that (here were 
29 m all but then introduces dO not counting Chau 
«r There were a Knight and his young son a Squire 
the Itcjght 8 Yeoman (servant) a Nun or Prioress 
«nth her three priests and a Second Nun a Monk and 
a Ptiat a Merchant a C\«k (xcholai) ot Oxford a 
Sergeant of Law (lawyer) a Franklui 
or country gentleman There were a 
group of well to-do tradesmen — a Ha 
herdasher a Carpenter a Dyer a 
Weaver and a Tapestry Maker a 
Cook a Shipman (sailor) a Doctor of 
PbyMo a Wife (won an) of Bath a 
Parson (parish priest) and his brother 
8 Plowman There were a Miller a 
Manciple (steward) a Reeve (stipenn 
tendent of an estate) a Sumrnoner 
(court ofBcer) and a Pardoner (seller 
of mdulgences) And there was Chau 
c6T himself 

A jolly fellow with an eje to buM 
ness Harry the Host offered a 
plan of entertainment every man and 
woman should tell two tales going to Canterbury and 
tw 0 returning The one vrho told the best tale diould 
have a supper at the expense of the others AD ap- 

.TOvc«*iSVpi!iir jfoiliii;f*5A'*TAriiiP,u\^?- 

The First Day 

At daybreak next morning the party set out and 
Harry 1^ them draw lota to determine who should 
hegm The shortest lot fell to the Kn^ht who told 
the classical romance of Palamon and Arcite and 
their tragic nvaliy for the love of Emdy When the 
biaght had finished his noble tale the nuSler who 
was drowned m ale foDowed with a coarsely 
humorous /ahftau about a reeve The Reeve toimedi 
ately got even vath a /oHwu about a nuDer The 
Cook began a httle jape about an apprentice but 
did not get very far Chaucer probably recognized 


16 1387 Chaucerbnngs mg reproved for swearing 
together at the Tabard le arwlly retorted that 


bemarbstic moreover the company w 
at the Dartford inn 

The Second Day 

Next morning at ten o clock after a late start 
Harry called upon the f 
Man of Law who con 
tributedthe vortuestory 
of Constance emphax jmg 
constancy under misfor 
tune [ntuaeathuaaemat 
the close of this profitable 
tale the Host stood up 
m his stirrups and cned 
With an oath for a story 
by the Parson Upon be 



The Clerk- 



doubtless now they would all get a sennon The ^ihip- 
mao declaring that the Paivin should do no preach 
ing broke u with e/abhou about a merchant s wife 
and a monk Harry then turned to the Prioress who 
sobered the plsnmx with the miracle tale of the 
little clergcon (choirboy) who was murdered but 
eontuiued to aiwg after death Feehn; the peed of 
something gay Harry now addressed 
Chaucer \ou have as well shaped 
a waist as I have says Harry joking 
ly and remarks on Cha leer a fair face 
and bis abstracted look Chaucer then 
tells the tedious Tale of Bir Thopas 
brtllantly builesqumg the popular 
metrical romance but he is cut short 
by the Host who-ve ea« ache from 
such doggerel Protesting that he 
should have another chance Chaucer 
tncs agam and for two hours without 
interruption spins out a dull sermon 
m prose about Mebbeux and his wife 
prudence 

— ^ . After wishing his wife had heard of 

patient Prudence the Host called 
upon the Monk who presented 16 examples of 
tragedj of men fallen from high to low estate Begin 
ning with Lucifer and Adam he had got as far as 
CruESuawben Hatr> de.dated they had sll had enough 
It would be more joyful he said to hear of men who 
had climbed from poor estate to good fortune He 
begged for a huntmg story but the Monk waa m no 
mood for that kind of thing let someone else con 
bnue Sir John the Nuns Pnest told with high 
art the beast epic of chanticleer his hens and a 
fox and was commeaded by all the company By 
this time th^ had amved at Rochester 
The Third Day 

Next morning the Physician led off with the tragedy 
of Vngitmis who slew his daughter Virginia rather 
than surrender her to wicked Appius At the close 
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The story of Griselda, which is told by the Clertr of n-rfoo^ ^ ^ , . ' ' ■ ■ < ■ i 1 ■ - 

and obedience of Griselda, who bore submissively th^MSelt^ts ‘J*® Middle Ages. Its theme is the liaialT 

murmuring even when he robbed her of her children and D?e?ende,f^ho?h^r ^ i«>ei>and, the Marquis of Saluces, b-tk 

depicting the Griselda story, done by some untmSwi Italian^, The picture above is one of i sH-i 

e unimown Italian painter of about Chaucer’s time. (A’o/ionaf Gallen/. yM<n ) 


Harrj' needed a draught of ale to cheer him as well 
as a mern’ tale, which he asked the Pardoner to teU 
, cried the gentlefolk. “Let him tell no kind 
of ribal^-, but something moral to improve the 
nund. So the Pardoner, after refreshing himself at 
a near-by ale-house preached a sermon in verse on 
^eed, e.vemplifjing his tevt with the classic ston- of 
three nien who killed one another for the treasure 
they had discovered. He and the Host feU into dispute 
but the Kmght mteiwened to end their quarrel. ^ 

^ entertaining 
prologue about her mantal affairs, contributed a rc^ 
mance or fau^- tale of the daj-s of King Arthur For 
laug^g at her long preamble, the Friar was reproved 

ivith e^h telhng fabliaux against the other’s nrofe.^ 
Sion. The Host established peace as the J - 
drew near Sittingboume. ® P"*™ 

^ the afternoon the Clerk of O.xford, who had been 
qmetl.v, responded to Harn-’s request 
mth the nrtue ston’” of Patient Gri=pl,tn u 

said he had learned from Petrarch Aett ’ Sn 

M, wit. had h„,rf ot ...tpallTc; £ 
Merchant bewafled that though married onlvi!^ 
mont^ he had found hLs wife a cS stS if he 
Here free agam, he would never be s„ared He ^ 
on, appropriately, with the tale ofdd jtnuSi’ an“d 
30 ung May, a combined Mffan and faii^ “S 
The Fourth Day 


lai. The Second Kun then related a “miracle tale’ 
based on the chief events in the life of St. Cecilia 
As the Xun finished, a Canon and his Yeoman dashed 
up on sweating horses, hurrj-ing to overtake the p3- 
grims and ride with them. In answer to the Ho=t'! 
questions, the Yeoman revealed that his master wst 
an alchemist, who could pave ndth gold and silver the 
road to Canterbury’. Vexed that his secrets nere to’d. 
the Canon fled and the Canon’s Yeoman then told 
in rhyme a tale about the tricks of alchemists 

Here the Cook, sleepy from too much drink, irss 
wiled on; but he declared he would rather sleep than 
orink the best gallon of wine. The Alaneiple called 
him a drunken lout and offered to take his place, con- 
tributing a pourquoi story’, or fable: Why the croir 
became black. Finally’ the Parson, at four in the after- 
noon, began a prose sermon on the seven deadly an? 
ending the sermon and the series in sight of ft“ 
cathedral spires of Canterbury. 

The pilgrims had beguiled the way’ with instances of 
the chief kinds of narrative known to the Middle Ap^ 
classic romance, oriental romance, Arthurian romance 
clerical tale, saint’s life miracle tale, virtue story. 
fabliau, beast epic, exemphim, pourquoi story, hi 
fairy story’, burlesque of romance, and contemporary 
ale, all these besides three sermons. Xo tale was 
adjudged the best; but readers may’ decide for thenr- 
^I' es, as readers have done for five and a half cen- 
imes. Twenty’ complete tales were told; four were 


Aft tF • v uay 

® Ospringe, the Squire be<mn tJ,e iTr”-'" complete tales were tom; rom vv-- 

romance of Cambuscan, King\f Tartov hk “complete. H the original plan had been fol- 

If it“had fly’Soir ^20. Tv enty are amp'e 

the louee^ G ^ave bem one Chaucer’s skill in reah-dic 

have trie?thS-?aSl^ consummate narrative, his glowmj 

story’, and tSg thS ^™gthe 

Squire, a lad of discretion ratke tk 
dice arid took n7heS of S P%ed 

told a story’ of IVanklm 


• , I I It* - 

nnagmation, the breadth and depth of his humor. ^ 

manuscripts of the ‘Canterbun’ Tales' etf*- 
omplete or mcomplete. Of these the best is the EUesB'n 
nuscnpt, from which the illustrations on the prece*^- 
P ge are taken. Carton first printed the Tales (about If'-' 
from the best scripts, and since his time msaj 
editors have published many editions. 
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Chautauqua (thU’la'kwd) Each summer men 
and women from all parts of the United States eagerly 
gather at the Chautauqua lostituftoa for entertain- 
ment and study. This pioneer institute of adult educa- 
tion 13 beautifully situated on the wooded slopes of 
Lake Chautauqua m western New York Stale In a 
single season it has attracted more than 150,008 per- 
sons. In the ten-week session, courses are fiyen m 
such subjects as music, Lbrary training, education 
theater, arts and crafts and phj’sical education and 
there are children’s classes and a summer high school 
Since 1923 the School of Education of New York 
University has given courses there mth college credit 
Symphony orchestras and opera and drama groups 
provide entertainment m the huge open-air theater 
and noted speakers lecture on varied subjects of 
world wide and community interest Chautauqua is 
equipped with its own hotels, cottages, lodging houses 
cl^ buildings, and athletic fields The ertensive 
property is valued at more than $1,000,000 
The Chautauqua Institution was ongmalty founded 
to provide training for Sunday School teachers Id 
1874 John Heyl Vincent, editor of the Sunday Schoot 
Journal and later a bishop of the Methodist Episcopal 
church, and Lewis Miller, a manufacturer of Akron, 
Ohio, organued a summer class, which met at Fair 
Point on Lake Chautauqua The name of the meeting 
place was soon changed to Chautauqua 
Chautauqua was one of the £rst institutions to 
offer summer study. Interest was so great that by 
1S79 instruction was being given m foreign (anguages 
and education methods and after that Chautauqua 
stpanded rapidly, adding courses m many different 
fields of knowledge In 1878, a Chautauqua Uteraiy 
and Scientific Circle was established, offermg a four- 
>ear home reading course directed by correspondence 
The institution chartered a School of Theology to 
1881 and a Chautauqua Umversity in 1883 The 
umversity gave instruction both in the summer as- 
sembly and by correspondence and had power to 
confer degrees About 1890 university extension work, 
which had originated m England, was introduced 
These projects all flounshed for a short time, but 
were eventually abandoned in favor of the onginal 
plan of summer assemblies giving general cultural and 
teacher-trammg courses 

The sweepmg success of Chautauqua inspired many 
communities to orgamze similar summer study meet- 
ings, but few of these have survived More successful 
were the “circuit ' or tiavelmg “chautsuquas ” which 
^•lslted small towns They were not connected with 
the Chautauqua Institution, however, and their duel 
purpose was to provide entertainment They pre- 
sented music, lectures, and plays m tents When m- 
troduction of the automobile, motion picture, and 
radio made a greater variety of entertainment avail- 
able to people In small communities the traveling 
chautauquas rapidly declined 


An important foreninner t 
lyceum • Early in the 19th 


the Chaut»uqu» wm the 
,ntury Jofliah Holbrook oi 


1 Histi 


couraged groups to meet 


BatKmal moTement for mutual inatruction ’ .. 

whudi vocild bo callod a lyceum from the place where Ans- 
totl* lectured te the young men of Greece 
Although no mternational organisation was founded, the 
movement spread quickly through the United States The 
first lyeeumwu founded in Alillbury Mass , in 1826 end by 
183t (here were ne&rly 3 000 lyceume in the country Many 
of them engaged such noted lecturers as Emerson Holmes, 
Lowell. Thoreau end Beecher 
Until tbeCivilTVar when the lyceum declined these leo- 
tureJiocussiongrcnipsrepresenfed tbemost arohitious effort 
to develop the mtelleetual life of the nation Modern 
lyceume ere otgamted merely for entertainment 
CftECCfiRS Battles between checker men” 
have interested young and old ever smee the first 
crude game of draughts w as played by the Egyptians 
— probably aa early as 1600 b c Later the Greeks 
and Rom^ enjoyed the game and more recently 
there have been French, German, Polish, Dutch 
Scotch, and English games of ' draughts," the latter 
being the gome called “checkers’ in Amenca 
The game is plaj-ed with small round pieces of 
wood or bone arranged m lines of battle on a square 
board, divided into 64 alternating squares of black 
and white or black and red Two players usmg a 
ael of 12 “men” each direct the combat, which con- 
eista m an orderly advance and retreat across the 


battlefield The men of ( 
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pia>er are colored 
white (or red), the 
other black Tbe 
object of the game 
IS to capture your 
opponent’a men 
and remove them 
from the board 
The forces are 
drawn up on the 
first three rows of 
the black squares 
on opposite sides 
of the field, as m 
diagram 1 Each 
“m»o’’'*vU'«’”cbicaetbBrt4'’»t' tbs side moves alter- 
btpuiai at ■ s>B> nately, and the 

men may only be moved forward diagonally, to the 
right or left, to the next unoccupied black square 
When the adjoiiung square 
is occupied by one of the 
enemy and the square next 
in line la vacant, the plaj er 
must "jump” his man over 
tis opponent’s piece to the 
vacant square, and remove 
the cnemy’a man from the 
board Sometimes two or 
more jumps can be made by 
a single move (see diagram 2) 

^Then a man has penetrated 
to the lost or “kmg” row of 
the eneBay'a fine, it become® i 
ptneing another checker o 



, 'Tang” (mdicated by 
Q top of It) A kmg can 
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CHECKERS 

move either forward or backward, but still only on the 
squares of the color being used. A player wins by 
either capturing all the opponent's men or blocking 
them so they cannot move without being taken. 
Cheese. Legend tells us that an Arab journeying 
across the desert was disappointed at noontime when 
he opened the calf stomach in which he had carried 
his milk, to find that the milk had changed to a 
curdy mass, floating in an almost clear liquor. But, 
when he tasted the curdy mass, he found it delicious. 
If the legend is true, the calf stomach was imperfectly 
dried and hence contained rennet, a digestive ferment 
which curds milk; and thus the Arab unwittingly 
invented cheese makmg. 

The Arab storj' may be a fiction; but undoubtedh' 
in some such way men learned, earl 3 ' in history, how 
to condense the food substance in milk into the solid, 
easil.v carried form of cheese. 

All cheese making starts with coagulation of the 
casein, or imlk protein, together nith the butter fat 
and other solid matter. The coagulating maj' be ac- 
complished by adding rennet, by letting lactic acid 
bacteria “soiu” the miUc through changing its niill- 
sugar (lactose) to lactic acid, or bj- a combination of 
these methods. The liquid whey left after the solids 
are curded is drawn off; the curd is worked over ac- 
cording to the kind of cheese being made; and finally 
the cheese is stored to ripen. Ripening is accomplished 
bj' various bacteria, molds, or both. 

Variations in this general process, and in the mill- 
used— cow’s, sheep’s, or goat’s milk— account for 
the tremendous array of cheeses known to the world. 
The pictures on the opposite page show the general 
process as used in making “American” or “American 
Cheddar” cheese, sometimes called “store cheese.” 
This cheese is named for Cheddar, England, where'the 
process was first standardized. Cheshire cheese is 
sumlar, except that it develops a blue-green mold. 

Superb Food Values in Cheese 

Various misunderstandings have kept many people 
from utilizing the fine food values of cheese, particu- 
larly the notion that cheese is indigestible. Actuallv 
It is 90 to 99 per cent digestible; the real cause of the 
trouble has been mi^e. Cheese is a highly con- 
centrated food; American cheese is about 24 per cent 
protein (more than twice the amount found wei<^ht 
for w^ght in fresh meat), and 32 per cent is butter 
fat Half a pound of good American cheese contain«= 
aU the protem and about half the calories of enetgr- 
food needed by an adult for a day. People have lived 
for more than a year in perfect health on a diet of 
chefce, whole wheat bread, and fruit. VThen cheese is 
eaten m quantity, it should be the main reUance for 
protem and ener^food; the rest of the meal should 
hare plenty oi TruUr” or “roughage” foods. The 

when S 

know that 10 pounds (4.7 quarts) of rrhole milk are 
us^ _m m^g one pound of American cheese. 

Aside_ from its being such a concentrated food 
cheese is especiaUy valuable in the diet because it 
prorndes many food elements— particularly calcium 


(lime) needed for bones and teeth. Almost all tie 
food value of nulk, considered a nearlr- perfect food 
is preseired in cheese, except the milk sugar, albuiuin. 
and vitamin B. iMost of the vitamin A is retained. 

Jlodem Ways of Making Cheese 

Until 1851 all cheese made in America was produced 
on farms and in homes. That j-ear a cheese facton 
was started in Xew York, and the advantages of 
factor}' methods have practically ended home manu- 
facture. The only cheese often made in the hoics 
now is “cottage cheese,” the fresh curd of soured 
milk, which sometimes is mLxed udth cream or butter. 
The cheeses usually found on the market include about 
20 tr'pes with some 400 varieties. Conditions are 
right for making some cheeses only in a few phces 
or perhaps in a single place in the world. 

Wisconsin produces about half of the total United 
States output. Other leading producers are Xew York. 
Blinois, ^Missouri, Ylinnesota, Tennessee, Ohio, and 
Indiana. Production annually totals about one billion 
pounds, excluding cottage cheese, from 9 per cent of 
the milk supply. Imports average about 22 million 
pounds. Cheese consumption is about seven pounds 
a year for each person. 

Process cheese has grown in popularity since it 
was developed in 1915. It is a blend of natiual cheeses 
of different types or ripeness. It is ground, mised 
with water and an emulsifying agent, and heated. 
Heating halts further ripening, thus assuring um'fom 
quality. Process cheese has a milder flavor than lav 
cheese and packages conveniently, ilachines can cut 
and package it into sandwich-size slices. Cheese 
spreads are process cheese with milk or other food 
solids added. About 600 million pounds of process 
cheese, cheese spreads, and related products are 
manufactured each year. 

Cheeses from Abroad 

Roquefort, “king of cheeses,” comes from Roque- 
fort, France. It is ewes’ milk cheese, hard, mili' 
white, and streaked with blue-green mold. This mold, 
a kind of Penicillium, grows from powdered bread 
mold sifted into the curd. Holes ptmched in the 
cheeses let ox}'gen reach the mold. The cheeses are 
placed for ripening in natural and artificial caves at 
Roquefort. Gentle breezes blowing through the;" 
vaulted caverns keep the damp air fresh and cooL 
Cheese makers in neighboring regions make blu’ 
cheeses with a PenidUium mold, but they generally 
use cows’ milk. Cheese manufacturers in the United 
States produce similar cheeses, which they call L'u-’ 
cheese or “Roquefort type” cheese. 

_ Other countries, however, make excellent molL 
ripened cheeses. Among the best known are t-« 
Italian cow’s-milk Gorgonzola and the English StHlo'i- 

-Yll these cheeses are of the hard tv’pe, with less t^ 
40 per cent water in the finished product. Anotne* 
noted hard cheese is the roimd Edam of Holland. 
It is made much as American is, except that tb^ 
flavor is a trifle sweeter, and the outside m colored s 
Wght red. Goudas are the same cheese, made fiatts*. 
The “jinnbos” of the cheese world are the huge Sm- 



wheels weighing from 100 or 200 pounds to as 
much as a ton ap ece They were first made id the 
valley of the Emmen lUver Switzerland and the 
product was known as EmmeidhtileT cheese but 
Wisconsin dairymen now produce great quantities of 
fine Swiss type’ cheese The holes m Swiss cheese 
come from gas generated by bacteria dunng the 
ripemng process Any departure from the proper 
shape and appearance of these holes is a sign of im 
perfect npemng Gruykre cheese originally made m 
the Swiss town of that name is similar to Eromen 
thaler except for smaller holes 
The extremely ^rd cheeses which must be grated 
for use m flavoring soups and other dishes arc a 
specialty of the Italians Perhaps the best known 
ate the Pormesan types including the Reppiano ong 
inally made m north Italy the Romano types made 
near Rome and the extremely hard dry sbarp- 
tastmg Caceio Cavallo This cheese has less than 2o 
per cent water content , 

Perhaps the best known soft cheese is the kmd 


ongmally made in the Borman village of Camembert 
It IS made of cow s milk coagulated with rennet but 
tbe secret of making Camembert is the action of two 
kinds of bactena working under the atmospheric 
conditions of Nonnandy to produce the nch flavor 
and buttery like softne^ of the finished product 
together with the 'nippy 'nnd French Bnc is some- 
what similar Dairymen m the Americas are sutcess- 
fnlly imitating this and many other foreign cheeses 
b,ext to cott^e cheese the most familiar soft chee«e 
IS Phxtaddpkvi Cream made of soured cream salted 
and worked to buttery smoothness by machmery 
A noted semi hard cheese is Limbvrger ongmally 
marketed m Limburg Belgium Bacterial npenmg m 
[ntiper surround ngis creates the flavor and pungent 
anunonacal odor Wisconsin makes fine Limburger 

cheese Similar cheeses with milder odor are hnct and 
Mvender AU are difficult to make because they must 
be turned by hand dunng the making and salted and 
washed several times Port duSoM also called Trai> 
pst and Oka and the Italian Bel Paese are semi hard 
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Chemical warfare. “Let us rule the battle by 
means of the elements.” This motto of the United 
States Army’s chemical corps describes the aim of 
chemical warfare. It embraces the use of fire, smoke, 
and perhaps gas against an enemy (see Army). 

One of the most effective chemical warfare weapons 
is fire in the form of incendiary bombs. Alany of 
these bombs contain jellied gasoline or magnesium 
and Thermit (aluminum powder and oxide of iron). 
The chemical ignites when the bomb explodes. Another 
burning agent is white phosphorus, which is released 
from bombs, shells, and hand grenades. 

The most destructive weapon in close combat is the 
flame thrower. It can shoot a stream of fire 50 yards 
or more. The burning agent is a liquid or jellied 
incendiary fuel mixed with compressed nitrogen. 

Chemical smoke is used chiefly as a screen to hide 
ships and troop movements. Colored smoke, in the 
form of shells or grenades, is emplo 3 ’ed for signaling 
and to identif 3 ’ friend^' units from the air or groimd. 

Gases Used for Warfare 

Poisonous gases may kill enemy troops or cripple 
their effectiveness. The gases are classified as 
lung irritants, vesicants (blisterers), lachrymators (tear 
gases), sternutators (sneeze gases), and incendiaries 
(fire-producing chemicals). The most deadly are 
the vesicant gases — mustard, lewisite, and nitrogen 
mustards— and the lung irritants, such as chlorine, 
phosgene, and chloropicrin. 

War gases ma 3 ' be released from cylinders and then 
carried to their objective by the wind; or they are 
hurled at an enemy by means of bombs or shells. Ah- 
planes may also release gas from special tanks. 

Protection Against Poison Gas 

Many war gases can be identified by their charac- 
teristic odor. These are: mustard, garlic; lewisite, 
geraniums; phosgene, musty hay; and chloropicrin’ 


fl 3 ^paper. Nitrogen 
mustards have no 
odor. Gas masks give 
protection against 
most gases. The 
masks cover the face 
and guard the lungs 
by filtering out poi- 
sonous vapors from 
the air. The purif 3 dng 
agent in the filter is 
usually a mixture of 
soda lime impreg- 
nated with potassium 
permanganate, and 
nutshell charcoal. 

Gases which attack 
the skin may be ward- 
ed off by wearing 
protective clothing. 

The effect of a poison 
gas may be counter- 
acted b 3 ' an antidote, 
such as British anti- 
lewisite (BAL). This 
antidote is a com- 
plex alcohol which 
attracts the arsenic in 

lewisite away from . . 

enz 3 Tnes in the body. BAL is applied to the p 
ointment form or is injected h3T3odennicall3' in oil. 

History of Gas Warfare 

Poisonous and asph 3 ’xiating gases were used in the 
days of Byzantium and by the Saracens against the 
Crusaders of the 13th centur 3 ’. During the Civil liar 
Union forces hurled Greek fire, generating poison 
into Charleston. In 1907 a Hague convention forbade 

the use of poisons and 
arms which would caite 
uimecessary suffering. _ 


FI RE AS A WE APON OF WAR 


THE ARMY GAS MASK 



a 

The canister on the left 
filters out poisonous vapors, w' 
haled air is expelled throngn tis 



3as warfare began m 
I first World War at 
res in 1915, when the 
rmans released chlo* 
e gas in C 5 'lindei?- 
hough both sides used 
1 , it caused less than 
per cent of the war 
unities. The Treaty 
Versailles held that 
I use of poison gas 

3 against international 

'.andtheWashin^on 
aference on the 
ion of Armamente 
22) confirmed thE 

ad. Both A-xis a™ 

led nations threatened 

ase gas in the seeoe 
irld War but did not 
ry out their threats- 
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How CHEMISTRY Makes USEFUL CHANGES tn MATTER 


^HEMISTRY Chem atry la the $c enee that tells ue 
^ what the stuff m the world la made of and how 
this BtufI IS constructed Chemistry al o tells ua how 
to change or convert the things m the world into new 
things such Bs rubber nylon andpbst csandtobetter 
our living by malung stronger metals improving the 
BO 1 Or destroying bacteria 

In general chemists make their contnbulioas by 
taking substances apart and putting them together u 
different desired combinations Taking apart or 
cnslyna enables the chemist to learn what a sub> 
stance is made of then by combining the paits (syw 
them) they may produce a substance Bimilar to the 
old one or a completely new substance 

Today chemistry provides employment for a host 
of people in laboratories universities colleges and 
schools and in businesses where chemistry is used m 
a manufacturing process The chemical industry w 
now the greatest in the United States from the 
economic standpoint It now exceeds the great iron 
and steel industry m value of products 

The 1050 census lists more than 100 000 people 
employed as chemists and chemical engineers Nearly 
200 000 others are employed in manufacturing chemi 
cal products Other thousands teach chemistry A 
knowledge of chemistry is immensely helpful in a 
great number of occupat ons such as medicine agr 
culture and engineering Every well informed citi*en 
should also know what chemistry can do for all of us m 
this scientific age 

How Chemistry Helps Us to Understand Our World 

The chemist wants to understand how our universe 
is put together and how he can change the substances 
in it to man s advantage Chemists (tc^ther with 
physicists) have greatly s mplified these problems ty 
their discovery that all thmga in the universe can 
be classified as matter and energy and also that 


nutter and energy can be converted from one to the 
other (see Energy Matter) A further simplification 
IS made by class lying matter accordmg to its physi 
cal state or according to its compos lion 
MATTTR 


Solids 
L quids 
Qsses 


I (Cempo. o nl 

Elscnen try lubMances 
(csl ed slemenU) 
Compounds 
Mixtures 


A study of eohds hquids and gases led to the 
conclusion that the behavior of these three forms of 
matter could be explained satisfactorily by assuming 
that matter is made of particles in mot on This 
moving particle theory (called the iinelic motecvlar 
theory of rnatler) explains many common phenomena 
such 03 evaporat on of hquids dilfusion of gases and 
crystal pattnns of sohds (See aiio Heat ) 

A study of elements has helped further in learning 
about the universe betause chemists have found that 
the whole universe is made up of about 100 elements 
Hence the science of chemistry involves a study of 
these elements and of the substances (compounds) 
which aie formed when they combme Chemists no v 
know the con^iosition of about 700 000 compounds 
How Element* Are Made of Atoms 
Today s chemists alto know that elements are made 
of tmy building blocks called otoms Some early Greek 
philosophers proposed that matter was made of atoms 
but they performed no experiments to prove th s 
Now we have much evidence that matter is made of 
atoms Some of this evidence IS as follows 

1 Chemists have discovered that every pure sub- 
etance a definite composition This fact is called 
the Law of Definite Compos tion 

2 Sometimes two elements such as oxygen and 
hydiageo combme to torm tw o difierent Lmds of sub- 
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NEW KNOWLEDGE FROM A LABORATORY 



This research chemist is usmg an elaborate array of stills, as 
part of his efforts to discover new knowledge about a chemical 
problem. His findmgs may provide the basts for a new industry. 


stances. For example, hj-drogen (H) and orygen (0) 
form water (H;0) and hydrogen peioxide (HiOr). In 
all such cases the elements combine in the ratio of 
whole numbers nhich are usually small. 

Obsen ations such as these can be explained easily 
if we assume that all matter is made of atoms. The 
atomic theorj' can be stated as follows. 

1. IMatter is made of small particles called atoms. 

2. Atoms of the same elements have the same aver- 
age masses, but atoms of diSerent elements have dif- 
ferent average masses. 


3. Chemical reactions take place between atoms or 
groups of atoms. 

We can define an element as a substance made of 
one tj-pe of atom only. For example, copper is made 
of copper atoms; ox-j-gen is made of ox-x'gen atoms 
Elements combine to form compounds and thu« 
change properties of the original elements. For ex- 
ample, carbon reacts with oygen to form carbon 
uioxide. j-his is called a chemiccLl change. 

Types of Changes in Matter 
Matter can undergo three kmds of changes: chemi- 
eal, phx-sical, and nuclear. When we burn gasoline 
electrolyze water, or produce rubber or plastics from 
petroleum we make chemical changes. In each case 


the original atoms are preserved, but the new sub- 
stance has a different chemical composition from the 
original material. The atoms have been rearranged 
into new combinations. 

Breaking glass, tearing cloth, boiling water, freez- 
ing water, and distilling alcohol are all examples of 
physical changes. In all these reactions the chemical 
composition of the substances involved remains the 
same. The onlj- change is in physical form. 

The phenomenon of radioactivit}', the fission of 
uranium 235, or the fusion of hydrogen atoms (toheh- 
um atoms) n ith the resultant release of atomic energ) 
are examples of nuclear changes. In each case the 
composition of the nuclei of the atoms has changed 
and one kind of atom is transmuted into another. 

Tendency of Elements to Combine 

Elements, like people, have a wide range of charac- 
teristics. Thej’ var}”^ from those that are verj' actiic 
to those that are completely inert (unreactive). The 
tendencj' of substances to react or combine is called a 
chemical propertix 

In many cases atoms of the same substances com- 
bine n ith each other to form molecules. For example, 
atoms of oxygen, hydrogen, nitrogen (N) and chlorine 
(Cl) form the molecules Oo, H;, N;, and Cl; ifcpec- 
ti\ ely. A few elements, such as helium, neon, argon, 
brj-pton, .xenon, and radon, are inert. 

Atoms of most elements will react with other kmi 
of atoms to form compounds. Even in the combmeo 
states, atoms ma}' still react. For example, an aton 
of iron (Fe) reacts with the oxj'gen in a natermole 
cule (HiO) and robs the water of its oxj'gen atom 
The reaction produces a molecule of rust (iron oxide, 
FeO) and a molecule of hj'drogen (H;). 

Compounds and Mixtures 

This tendency of atoms to combine with atoms o 
diffeient elements makes it possible to haxe a grW 
x’arietj' of new substances called compounds. Sue 
substances as water, sugar, and Drj' Ice are com 
pounds. A compound is made of tn o or more eletnen 
that have undergone a chemical change; hence a com 
pound is composed of two or more different kinds o 
atoms. The grouping of atoms needed to pronde i 
given unit of a compound is called a molecule. In mo 
cases, a molecule has chemical characteristics dinereu 
from those of the atoms which make up the molecu - 

A molecule can also be defined as two or mou 
atoms in chemical combination. Thej' may he ' 
same or different atoms. For example, the eleme® 
hj'drogen and chlorine combine to form the c^ 
pound called hj’-droehloric acid (HCl). 
combine with carbon to form the cleaning fluid, car 
tetrachloride (CCk,). 

Such substances as milk, paint, and muddj 
are mixtures. In contrast to compotmds, mn 
have not undergone a chemical change. Keitner 
mixtures have definite composition; hence thw c® 
position caimot be shown bj' a fixed formula. Fur^ 
more, thej' can usuallj' be separated bj' 
rnethods such as distillation, erj-staUization, 
tion. For example, mixed sulfur and iron v 
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SIMPLE SYMBOLS FOR CHEMICAL ELEMENTS 


NAME SYMEOl 
ALm num Al 



Corbon C 


FROM COMM' 
NAME SYMEOl 
Fluor n« F 

I thium LI 

Mognet vm Mg 

Mongonete Mn 

N«on N* 


I NAMES 
NAME SYMIOl 
N rrogcn H 

Phoipho ui P 

Platinum P» 

S I con S 

Sulfur S 


SYMBOLS FROM LATIN NAMES 



Sb Si bum 
Or Cuprum 

Fe Ferrum 
Pb Plumbum 


COMMON 



iOl NAME 
Hg Hyd orgynii* 
K Rslun 

Na Notrim 
Sn Slonnum 


These ijmbols tie used for cbenictl shorthtnd A I tt of eJl 
the elements is cieen on • Uler ptge 


can be separated by u«ing a magnet to {raw out the 
filings or bj disnotving the sulfur \\ itb c-irbon di«ulfii1c 
and pounnR off the solution 
Symbol* for Element* FormuU* for Cornpoond* 
The name of an element is commonly mtlKated uith 
an abbreviation called a chemical tjr> 6ol Many have 
already been used in thia article Some of them ate 
the initials or first two letters of the common name 
of the element Others ate taken from the Latin 
name Some of the common elements ond their sym 
boU are listed m a table on tbis page 
A symbol may not only repre»ent the name of an 
element chemists also use it to signify one ofom of 
the element A molecule compo'«cd of the same kind of 
atoms IS indicated by a number « hieh ahou a the num 
her of atoms thus Hj is a mokcule of hydrogen The 
formula tells us that two atoms of hydrogen are i«* 
quired to make up one molecule of hydrogen Sum 
larly the formula for a molecule of oxygen is Oj 
Suice most elements (other than the inert gssea) exist 
in the pure state as molecules rather than as atoms 
the molecular formula is always very important in 
Btatements of chemical react ons (The names and 
symbols for all the known elements are bsted on a 
later page of thm article ) 

Just as chemists represent the names of elements 
with chemical symbols so do they represent the names 
of compounds with a collection of symbols whidi is 
falM a formula For example the formula for water 
IS HjO A chenneal formula shows both the number 
and the kmd of atoms in a molecule of a compound 
ivot only does the chemist use shorthand for the 
names of elements and the elements which enter into 
compounds but he also uses symbols and formulas to 
indicate chemical changes (reactions) For example 
Word equolor, Hydrogen reacts with oxygen to 
form water 

Symbol equQt on 2 Hj+ 02 — P-ZHjO 
Word equal on Carbon bums in oxygen to form 
carbon dioxide 

Symbol equQlion C+Og— ^COg 


One precaution must always 
be kept m mind m using chcm 
ical formulas Formulas are 
necessarily t noted flat on 
a but compounds actu 
ally ex t in three d men«ioiis 
in space For example the 
compound methane (marsh 
ga* also called fire damp in 
coal mmes) can be written m 
formula, form as CH« Thw 
would s iggest that the four H 
atoms are amnged in a circle 
around the central C atom 
Actually the II atoms are ar 
rayed at equal di tances and 
angles which form a U/rahedron or four-surfaced 
pyramid (uicludmg the base) w ith the C atom m the 
center of the molecule and the H atoms at the comers 
In mam chemical problems (such as contriving new 
plast cs for example) a chem st mu t think of the 
actual shapes in space of the molecules which he in 
lends to u«e m hix react on 

Atomic Dimmdoni and Weights 
Alomsareabo it 1 000 tm es smaller than the small 
est objects that can be seen w ith 1 igh pow ered opt cal 
microscopee To measure such tiny objects chemists 
use uDita that are more convenient than inehes or 
centimeters A common one is the Angstrom unit 
wnlteoA (lA>0 000 000 01 centimeters) Hydrogen 
atoms are the smallest they are about one Angstrom 
unit m diameter The largest atoms are those of the 
heavy alkali metals they are about 5 A units m 
diameter (In science 'ises and weights are com 



Methane at I octually 


CHEMISTRY SUPPORTS AN INDUSTRY 
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monly stated in centimeters and grams, since the 
metric sj'stem of measurements is universallj' used.) 

Atoms are not onlj' verj' small in size, but their 
weight is also ven,^ small. An atom of o\ 3 ’gen weighs 
0.000,000.000,000,000,000,000,027 grams'. Such a 
number is verj- awkward to use. To obtain a simpler 
way of expressing the -n eights of atoms, the chemist 
chooses a standard of reference, the weight of an o\x- 
gen atom. He takes l/16th of this weight as his 
unit, and he calls it the atomic weight unit (a.w.u.). 
Tlie weight of each kind of atom, expressed in these 
imits, is called an atomic weight. For example, the 
atomic weight of one atom of 0X3'gen in a.w.u.’s is 16. 

Atomic weights can also be e.xpressed in grams. 
However, 16 grams of oxj-gen is the weight of much 
more than one atom of oxygen. It is the weight of 
6.02X10^ atoms of oxx-gen. Atomic weights ex- 
pressed in grams are called gram-atomic weights. Thej’ 
are the weight in grains of 6.02 X 10^ atoms of the ele- 
ment. The number 6.02X10^ is called Avogadro’s 
number. “lO"” means 1 followed bj' 23 zeros, or a 
billion billion times 10,000. (See also Gas.) 

How Elements Form Groups, or Families 
The problem of learning about the things in the 
universe is still further simplified by classifying the 
elements in families, such as the halogen familv, the 
alkali faimlx-, the nitrogen familj’, and so on. This 
was first done in 1S69 for the elements then known 
by the Russian chemist Dmitri IMendeleev. 

Today the lighter elements can be placed in a 
table according to their properties as follows: 

Period H He 

Period Li Be B C N O F Ne 

Period No Mg AI Si P S Cl A 

Period K Co 


All elements in the same vertical row have similar 
chemical properties. This indicates that the elements 
do not change properties gradually through the entire 
hst from hxdrogen to calcium, in keeping with gradual 


an atom 






measareaient (U.e 


increase in atomic weights. Rather, the propert'K 
change graduallj^ through a certain number of el^ 
ments, called a period of elements. Then they recur, or 
repeat, through the ne.xt period. This is like the sea- 
sons recurring, or repeating, from j'ear to j'ear. 

At the time of Mendeleev’s work, a German chemLd 
(Mej-er) also noticed this recurrence of chemical 
properties, and he stated his findings thus: The prop- 
erties of the elements are periodic functions of the 
atomic weights. This statement is called the perioik 
law, and a table of elements arranged according to it i; 
a Periodic Table. The diagram on the following page 
shows the first 20 elements so arranged. (In that 
diagram the last column of table at left is shown first.) 
Atomic Structures That Determine Properties 

The abilitj’ to group elements in families and 
periods arises from the wa^’ in which the different 
kinds of atoms are made up of electrified particle-. 
At the heart of each atom is a core called a nudm, 
which contains one or more unit quantities of posi- 
tive electric charge. The number of charges varie; 
from one in the lightest element (hj-drogen) to 20 hi 
the heaviest element (calcium) shown in the diagram 
as indicated bj' numbers on the nuclei. 

We now know that the periodic law should be ex- 
pressed in terms of the number of unit charges on 
the nucleus of an atom rather than in terms of hs 
atomic weight. The number of charges is called the 
atomic number (see Atoms). The atomic number was 
first dexTsed bj’ Henrx’ ^loseley in 1912. He arranged 
the elements according to the kind of X raja they pro- 
duced and numbered the elements in this order. He 
called these numbers the atomic numbers. Later, 
Ernest Rutherford showed that atomic numbers are 
reallj' the positive charges in the nuclei of the atoms. 

In an atom, the nucleus is surrounded by n^ativelr 
charged electrons equal in number to the atomic 
number. The electrons are arranged in laj’ers or 
shells, as shown in the diagrams on the next page. 

A common and convenient way of showing electron 
consists of using dots around the chemical sjmbo 
for an element. The elements in the first row o 
eight in the diagram can be shown as follows: 

0 I II III IV V VI Vjl 

•He- Li- -Be- -B- -6 -N- *0- 'f: 

Usually the outermost shell onlj’ is shown, s'mc 
this is the shell which causes chemical activitjx 
How Electrons Provide Chemical Properties^ 

The chemical behaxdor of each kind of atom is do 
termined by the outermost shells (or in heavier atoaw 
two shells) of electrons only. (For reasons, see 
ter.) If the outermost shell has two or eight 
all electrical forces within the atoms are satisfiw 
Tliere is nothing ‘left over” to make the atom m 
teract readily with other atoms, and atoms with su 
outer shells are chemically inert. The inert ato® 
among those shown are helium (two electrons), ant 
neon and argon (eight electrons each). . 

Atoms with incomplete outer shells seek to au° 
such shells in any way they can. Therefore ato® 
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WHY ELEMENTS REPEAT THEIR PROPERTIES IN A PERIODIC ORDER 


@t 



NOBLE ALKALI ALKALINE 

GASES METALS EARTHS HALOGENS 


Thu d t(rtn ihowt hov periodicity ot ctaeoilce piop*n>e« Therefore the elenjeate in eeeb croup here elnlliT them c«I 
uuta from electron irruigemeatt vithin the (tome of the eropect ee end const tute t them eel fenu y Some fuailiii 
e emesu In eech eertiesl rev ot croup eieept the noble ntee common aemei te ibows it the bottom of Che d icrsm. 
fisea in Group 0 the number of outer electrons it the lime (Hen on y (be Bnt 20 elemestl ire ebovn ) 


that have the name number of electrons m the outer 
shell have aimilar chemcal properties since tlieir 
methods of attaining complete outer shells must be 
much the same S nee the shelli ot the 1 ghter ele- 
ments gradually fill up to eight eleetroos and then 
startanen shell we can understand ivh} the periodic 
or recurring properties appear 

How Can the Periodic Table Be UiedT 
The Periodic Table provides an easy way to show the 
dn IS on of the elements into acid forming and base- 
forming t>T3es Tiioae on the left are base forming 
those on the right are acid forming (»^e Acids nod 
Alkal es) Those in between can be e tber ac d form 
mg or base forming Hence their hydroxide® (com 
binations with OH ions) ate called amphotene Ex 
amples of amphotene hydroxides are those of beryll 
um — Be (OH)j — and aluminum — A1 (OH)j 
The penod c arrangement also makes clear the 
important divis on of the elements into mrinflK and 
wnmetalhe kinds M e usually dist nguish between 
metals and nonmetals by their phys cal and chemical 
propert cs as follows 

METALS NONMETALS 

Physical Properties 

Metallic luster Var ous appearance* 

H gh conductivity for I<iw conduct vity for 

heat and electricity heat and electricity 

Ductile Nonduct le 

Malleable Nonmallcable 

Chemical Propertlei 

Form baa e eolut ona Form ac die sohittons 

Form poa live ions in Form negative ions m 

solutiona solut ons 


or the elements shown in the diagram above lithi 
um berylLum sodium msgneium and aluminum are 
meUll c The others are nonmetallic The complete 
list IS shown in another article Period c Table 
Finally the Perodio Table groups elements into 
chemical famit cs For example Group 0 of the ele- 
ments shown above contains helium neon and argon 
These form the family of inert elements called no&le 
gases (In many tables this group is VIII instead of 
0 ) In Group 1 are hydrogen lithium sodium and 
potasxum Except for the gas hydrogen these are 
soft active substances which act chem cally 1 ke 
metals m many ways They react with water to form 
alkdhne solutions Because of these properties they 
are known as ohlaft melnU Next to them in Group II 
IS the fam ly of elements known as the alkahnr earths 
In Group VII ace the halogens fl lonne and chlorine 
(The word hriogen comes from Greek terms mean 
mg salt makers ) The“e elements are nonmetall c 
TTimt compounds with hydrogen (HF an I HCl) dis 
solve m water to form ac ds 

Many atoms that have a greater atomc number 
than 3) (calcium) show compbeated structures due to 
nmer sheila of electrons hllmg to IS and 32 electrons 
ElrnneDta having atoms of this type appear in the 
PerodicTableaaaninserted ortramtHon group (not 
shown here) between Groups II and III Electron 
Etnictnres of some elements such as chromium iron 
and luekelgive them properties that form colored solu 
turns The transition elements mclude the rare earth 
elements and the actmide series 

Atom! Gain Lose or Share Electrons 
Atoma that have a few electrons in the outer sheU 
tend to lose them This leaves them with a pos t ve 



NAMES AND SYMBOLS OF THE ELEMENTS 



SYM- 

ATOMIC ATOMIC 


ELEMENT 

BOL 

NO. 

WT. 

DENSITY 

.Actinium 

. Ac 

89 

227. 


-Aluminum.. . 

. .A1 

13 

26.98 

2.699 

.Americium. . 

. Am 

95 

243. 


.Antimom-. . . 

. Sb 

51 

121.76 

6.62 

.Argon 

. A 

IS 

39.944 

.00166 

.Arsenic 

. As 

33 

74.91 

5.73 

.Astatine. ... 

. At 

85 

211 . 



Barium Ba 

Berkelium . , Bk 

Beryllium Be 

Bismuth Bi 

Boron B 

Bromine Br 

Cadmium 
Calcium . . 
Californium 


Chromium. . 


Europium 


Francium. . , 

Gado linium 


Germanium . 
Gold 

Hafmum. 


Holmium Ho 

Hydrogen H 

Indium In 

Iodine I 

Iridium Ir 

Iron Fe 

KoFlon Hr 

Lanthanum. . La 

Lead Pb 

Lithium Li 

Lutetium Lu 


^Ig 

Manganese... iln 
IMercurj- Hg 


56 

9/ 

S3 

5 

35 


Magnesium... .ne 2439 

54.93 
200.61 

This table contains the elements 

been Tpnm-+£wr 


67 

1 

49 
53 
77 
26 

36 

57 

S2 

3 

71 

12 

25 

50 


137.36 

245. 

9.013 

209.00 

10.82 

79.916 


Cd 

48 

112.41 

Ca 

20 

40.03 

Cf 

98 

246. 

C 

6 

12.010 

Ce 

53 

140.13 

Cs 

55 

132.91 

Cl 

17 

35.457 

Cr 

24 

52.01 

Co 

27 

53.94 

Cu 

29 

63.-54 

Cm 

96 

243. 

Dy 

66 

162.46 

Er 

68 

167.2 

Eu 

63 

152.0 

F 

9 

19.00 

Fr 

37 

223.0 

Gd 

64 

156.9 

Ga 

31 

69.72 

Ge 

32 

72.60 

Au 

79 

197.2 

Hf 

72 

17S.G 

He 

2 

anna 


104.94 

l.OOSO 

114.76 

126.91 
193.1 

55.S5 

S3.S0 

135.92 
207.21 

6.940 

174.99 


3.5 

1.82 
9.80 
2.3 

. 3.12 

8.6-5 

I..55 

2.22 

6.9 

1.9 
1.51 
7.19 

5.9 
8.96 

(8.56) 

(9.16) 
(5.24) 

1.14 

(7.95) 
5.91 
5.36 
19.32 

11.4 
.00017 

( 10 . 12 ) 

.00003 

7.31 
4.93 

22.5 
7.87 

.00349 

6.1.5 

11.34 
0.53 
(9.74) 

1.74 
7.43 
13.55 

which j 


ELEMENT 

iloh'bdenum 

Xeodjmium . 
Xeon 


SYM- ATOMIC 
NO. 


BOL 

:mo 


Palladium. . . . 
Phosphorus . . . 


Plutonium . . . 
Polonium. . . . 
Potassium . . . . 
Praseodjunium 
Promethium. . 
Protactinium . 


Rubidium .... 
Ruthenium . . . 

Samarium. . . . 
Scandium. . . . 


Sodium 

Strontium. . . . 


Tantalum .... Ta 
Technetium . . Tc 
Tellurium .... Te 

Terbium Tb 

Thallium T1 

Thorium Fh 

Thulium Tm 

Tin Sn 

Titanium. . . . Ti 
Tungsten .... ly 

Uranium XJ 

Vanadium.. 

Xenon. . . 


V tterbium . 
^ ttrium . . 


V 

Xe 

Yb 


Zinc 

Zirconium. 


Zn 

Zr 


42 


73 
43 
52 
65 
SI 
90 

69 
50 
22 

74 

92 

2.3 

54 

70 

39 

30 

40 


ATOMIC 

WT. 

95.95 


densitt 

102 


. Xd 

60 

144.27 

7.05 

. Xe 

10 

20.183 

•ODOSl 

. Xp 

93 

237. 


. Xi 

23 

58.69 

8.9 

. Xb 

41 

92.91 

857 

. X 

7 

14.003 

.00116 

. Os 

76 

190.2 

22.5 

. 0 

8 

16.0000 

. 001.33 

. Pd 

46 

106.7 

12.0 

P 

15 

30.975 

152 

Pt 

78 

195.23 

21.45 

Pu 

94 

242. 


Po 

84 

210. 

(924) 

K 

19 

39.100 

056 

1 Pr 

59 

140.92 

6.63 

Pm 

61 

145. 


Pa 

91 

231. 



Ra 

88 

226.05 

5.0 

Rn 

86 

222. 

4.40 

Re 

75 

136.31 

20. 

Rh 

45 

102.91 

12.44 

Rb 

37 

35.48 

1.53 

Ru 

44 

101.7 

12.2 

Sm 

62 

150.43 

7.7 

Sc 

21 

44.96 

2.5 

Se 

34 

73.96 

451 

Si 

14 

28.09 

2.53 


47 

107.S.S0 

10.49 

Xa 

11 

22.997 

0.97 

Sr 

38 

37.63 

2.6 

S 

16 

32.066 

2.07 


180.88 

99. 

127.61 

1592 

204.4 
232.12 

169.4 
118.70 

47.90 

183.92 

233.07 

50.95 

131.3 

173.04 

83.92 

65.33 

9122 


16.6 

11.46 

624 

(8.33) 

11.35 

11.5 
(9.3.5) 

7293 

454 

19.3 

1S.7 

6.0 

.0055 

(7.01) 

5.51 

7.133 

6.5 




y an 


subject to chr^oi- K , . 01 elements yy anu altj 

official reviewing authnrit research, and the results and choice c 

® authority before the elements are internationally acceptei 
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charge since the electrons are negative anj tlieir 
departure leaves a part of the atoms posit ve par 
t cles (protons) unneutrahze 1 The metallic ele- 
ments have atoms of this kind and for this reason 
are often called electroponU c elements Sod ura m 
■ m example of thn tj-pe of element It has one 
outer electron and loss of the electron nn bcsbcmii 
diagrammaticallj as follows 

NqO — fc-No^+h 

The unneutrahsed pos tive charge left m the nucleus 
by the loss of the electron is show n by a + a gn 
Atoms with almost enough electrons to complete an 
outer shell of eight tend to borrow the additonal 
ones they need Thus they acqu re a negative cl arge 
Tile LonmetalUc elements are of this type and are 
called electr(m€galive efeinenls Chlorine is an example 
of this kind of element 

a +®— »• a 

The most active metallic atoms are tbo®e which 
need to lose only one or two elections in order to 
empty the r outermost shell and uncover the next 
full shell of eight electrons Such lovs s occur be- 
cause many electronegative atoms exert attract ve 
force enough to overcome the electropositive atoms 
ab lity to hold its outside electrons SnuiUrl) the 
most active nonmetals are those need ng only one or 
two electrons to an outer shell with electrons 
Atoms with four or Uve outer electrons usually 
form compounds by shar ng pairs of electrons with 
other atoms each atom usually contr butmg one elec 
tron (For an explanation of the shanog process */e 
Matter) The carbon atom withfoucouterelectrons 
n a good example Carbon forms compounds equally 
well with a positive element such as hydrogea and 
with a negative element such as chlorine The re- 
actions can be shown as follows 

H 

Formof on of methane C +4 H — C H 
H 

a 

F&rmat on of CO bon C 4*4 Cl — ^ Cl CO 
telfothlor de Q 

In each case carbon shares eight electrons hydro 
gen shares two and chlorine cght 

JIow Nuclei Form Isotopes 
The outer electrons determine most of the chemi 
cal properties of atoms but dille ences m coinposi 
tion of nuclei affect the atom c weight and have 
si ght effects on other properties As explained in 
the article on Atoms each nucleus ts made up of par 
tides called protons and neutrons A proton has s 
positive electnc charge equal m amount to the n^a- 
t ve charge on an electron and in all atoms ihenam 
her of protons and electrons is alw ays equal 

Neutrons have no charge The number in a nucleus 
can vary m atoms of the same clement Such vam 
t ons do not affect the electrons the chemical proper 
t es or the atomic number They simply affect the 


CORE AND CRUST OF THF EARTH 



CMCUMJSS / / / / NVOKOOINSH 

$ocuM27S^ / / / rHo$rMO«u$ot» 

soiAUiuMjis ' / CAiiONews 

Tbs Iroa and e cktl bean «( the sutb if surrounded by aoltea 
/e<±. Tbecrssi bas eJeoesieu ibe psrcssUfssfbpwa 

atomic weight of the nucleus (and therefore of the 
atom) Atoms of the same element which vary only in 
we ght are called isotopes Isotopes are like ident cal 
twins or tnplets who have different weghts Some 
examples are given in the following table 

ATOMIC ATOMIC 

ELEMENT WEIGHTS ELEMENT WEIGHTS 

Hydrogen 12 2 Oxygen 16 17 18 

C^rtMio 11 \'‘ 15 li Chlorne 85 56 57 SS 
NtrogeD 13 14 18 Ursuum 234 238 238 

Combining Pown* In Chemical Comblnatlona 
From earlier examples it is plain (hat atoms can 
Join in varoua number combmat ons Atoms of hy 
drogen and oxygen combme two and one as HfO 
Carbon and oxy^n combme one and two as COj 
but bydix^n and carbon combine one and four as 
CH« 

Tbese examfdes suggest that hydrogen ha? a com 
bmi g capacity of one oxygen two and carbon four 
The combming capacity of an element has often been 
called its paieitce or iolencf number The power com 
bmmg capacity is determined in combinations with 
elements hav ing a v alence of one (univ alen t elements) 
For example in compounds conta mng hydrogen the 
eombmmg capac ties of some other elements are as 
follows 

VALENCE VALENCE 

CCMPOUND NUMBER NUMBER NUMBER 

Ha H 1 Cl 1 NH, H 1 N 3 

no H 1 O 2 CIb H 1 C 4 

The tendency of atoms to combine with each other 
apparently results from their tendency to form out- 
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side electron shells with eight electrons (except for 
light elements such as hydrogen and helium). As 
e.xplained earlier in the article, such shells are called 
filled, or completed, shells. Atoms which have filled 
shells are in the most stable state possible. 

Atoms can attain these stable configurations by 
either of tno methods: 

1 . Sharing a pair of electrons; or 

2. Gaining or losing electrons. 

These methods can be illustrated with electron 
formulas as follows (e or • means one electron) : 

Example 1 (sharing a pair): H®+eH H : H 

Example 2 (gaining and losing 

an electron): Na® + . Cl : Na'*':C!:“ 


In the first example, each hydrogen atom (H), 
taken by itself, has onl}* one electron. The strong 
tendency shossm by lone electrons to form pairs leads 
two atoms of hydrogen to do so with their electrons. 
The combination is a molecule of h3'drogen (H;). 

In the second e.xample the sodium atom loses its 
outermost electron to a chlorine atom which needs 
onl3- one electron to complete its outer shell. The loss 
gives the sodium atom a stable configuration, because 
beneath the lost electron is a shell of eight others 
which becomes the outer sheU. This process of loss 
and gain b3' transfer of an electron from one atom 
to another is called ionkalion and results in formation 
of ions (sec Ions), 


Meaning of Valence Numbers 
The capacit3' of an atom to combine nith others i; 
determined b3’ the number of electrons it gains o: 
lo^s or b3' the number of pairs of electrons it shares 
This combining capacity is also called the vakna 
numher of the elements. 

^ Since man3' atoms react to form molecules by shar 
mg pairs of electrons, chemists use a more precisi 
tenn, covalence, to designate the combining capacit3 
of elements by this process. Atoms also act to fom 
mns by gaining or losing electrons, and chemisti 
desipate the combining capacity- of elements whicl 
act m this wa3', by the term elecirovalence. The elec 
trovalence of an ion is the numerical value of the elec 
tncal charge on the ion. 

Man3- kinds of atoms enter into compounds eithe 
by covalence or by electrovalence, depending upoi 
surroundmg conditions. Many elements also h^i 
several values of covalence and electrovalence Ex 
amples of some of the values of a few elements am 
radicals (^ups of elements with an electrical charge 
are listed in the accompaming table. ^ 

tJses of Oxidation Numbers 
^ot 0iil3- do chemists need to have a number whicl 
wiU indicate the combining capacity of an element 
t IS also nece^aiy- to have a number which will in 
dicate an equally unportant property of an element- 
its degree, or state, of oxidation. 

The term o.xidation was originally applied to th 
buimng, or combustion, process (union nith ox3-gen) 
Such processes can be illustrated by reactS^ o 


EXAMPLES OF COVALENCE 


aSMENT 

CONSIDERED COMPOUND 

Hydrogen (H) 1 in H :0: H 


Oxygen (O) 


2 in h:0:h 


ElEMENT 

CONSIDSED COMROUXJ 
Nitrogen (N) 3nH:N:H 

•H 

H 

Corbon (C) 4inH:C:H 

ii 


EXAMPLES OF ELECTROVALENCE 


ElEMENT CHARGE RADICAL CHUM 

Sodium ion, No"^ d*! Ammonium ion, tI 

Calcium ion, Co"^ -("2 Hydroxyl ion, OH“ —1 

Aluminum ion, 

AI+++ +3 Nitrate ion, NOj" -I 

Copper ions, 

Cu+, Cu++ +1, +2 Carbonate ion, C03= -2 

Iron ions, 

Fe++, Fe 3 +++ +2, +3 Sulfate ion, SOc^ -2 

Chlorine ion, Q“ — 1 Phosphate ion, P04= *"3 


These examples show how electrons give atoms and mas te: 
two principal types of combining power, or valence. They s-cv 
also how some atoms (copper, du, and iron, Fe) have more t-ic 
one electrovalence. 


oxygen with carbon, sulfur, or iron. In each case, 
the carbon, sulfur, or iron is said to be oddized. la 
the reactions shown in the following example, the 
carbon, sulfur, and iron are oxidized to two differeat 
degrees, or states, shown one below the other. 

2 C + 02^2C0 S + 02->S02 2 Fe-f 

C + O2 2 S + 3O2 + 30 | 

• 5 ^ CO2 > 2SO3 ^ 2 fei 03 

It is now well known that man3'’ elements can h' 
oxidized in this wa3' to different degrees, or state: 
It is also true that similar reactions can occur, no^ 
011I3' with ox3’gen but with man3’ other elements, re 
example, carbon, sulfur, copper, and iron will bumja 
chlorine gas. In such cases, these elements are ^ 
to be “oxidized,” ev'en though no ox3'gen is involved^ 
The reactions with oxv'gen are used as a pattern o* 
t3'pe for the others. Some products of “oxidation 
with chlorine are: 

ecu SCU CuCU FeOj 

The term used to describe the degree of oridatto 
of an element is oxidation numher, or oxidation t '• 
In electrovalent compounds the oxidation niunbef 0 
the element is the same as the electrovalence of ca 
ion; but for covalent compounds the oxidation nuD 
her is not the same as the covalence. For 
compounds the oxidation number is defined as - 
charge the atom would have in the molecule 
were there as an ion. The distinction is imports 
because, among other reasons, in man3’ compo® ' 
atoms are formed into groups called radicals, sn ' 
manganese oxide (IMnOr). Vithin this radical, to- 
bonds are covmlent; but for the determination 0 ^ 
oxidation number, each atom must be considered 
though it were present independent^' as an ion. 
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The nilea lor computing oxidation numbers of most 
elements are as follows 

! The oxidation number of an uncomb ned element 
laO 

2 The oxidation numbers of hydrogen and oxygen 
are 1 and 2 respectively 

3 The sum of the oxidation numbers of all the 
atoms m a molecule isO 

There are a few exceptions to these rules nhern 
peroxides alkali metal hydrides and oxygen fluonde 
may be involved 

Oxidation numbers provide a helpful method for 
classifying chemical react on? as follows 

) Reactions that mxolve no change m oxidaton 
number 

hoTtiple 2HCI + NajCOj -* JHoCI + HjO + COi 

2 Reactions that involve change in oxidation num 
ber for certain elements 

Example 2n + gHO -* &C(j + Hj 

The oxidat on number for each kind of atom is 
written over the element symbols 

Oxldetloe Reduction Reaction* 

React ons that mvoUe a change m ox dation num 
ber are called oxidation reduction reactions An ele* 
ment is otdued if the oxidation number has become 
more pos tiveia value Tor example in ibeequaiios 
directly above the oxidation number of amc haa 
changri from 0 to +2 TTie term rttfunwn describes 
the oppoB te process when the oxidation nnniber has 
become more negatne la value For example lo the 
equation directly abote the hydrogen is reduced The 
OMdat on number has chang^ from +\ to 0 'Sotce 


COMPARISON OF ELECTROVALENCE 
COVALENCE AND OXIDATION NUMBER 


COWOUND 

NoO Na*=+f 

a 

HjO 

CH, 

CO* 


OX OAT ON 

COVAlENCt NUMIt* 

Na*= +J 

a -I 


H-l I1-+I 

O.J O -* 



CHjCtj 

KMnO, K*- +1 

Mn04-=» - [ 


C-i 
Cl 1 

0-1 


The Crtteumple (NiCl) shows U>»t eh 
tloa numbers hive the ssjnt ts ues T 

er cf R end Cl At 


. diScT oiUr ^ 
■■ 


opposite eJefirosjJeni narsci 
ox del on pheoomeos sad C hxs nu 
. The eotnpound KMnO, loniies M the pc«lt xe too K* 
the TAdicAl MnOi- is «h» Beni »« io» The ridtcil Ion ir 
Is held together W coxelent bonds h"' « the itoms *r» « 
•dered As though they were ion 
siiinbor* wm d be <s shown 


le resulting oxldeUoa 


tro that jf everything is counted through the entire 
equation ox dation and reduct on are equal and 
bailee to 0 

Ox dation rixJuct on reactions are some of the most 
jnportant reactions knonn They are mvolted in 
obtain ng metals from their ores (metallurgy) in 
combust on of fuels in ut lization of foods in the pro- 
duction of an clecti c curient in a battery and m all 
eleetrolyss or eleetropht ag processes 

Speeding Reactloos Catalysis 
The rates of mo*t reaction? can be speeded up or 
retarded by the presence of a substance callrf a 
eolalysl Fxamples o! catalyst? are the colonng 
material (ihlorophyll) in plants vitamins in foods 
enzymes m digestive juices hormones m ductless 
glands and lead tetraethyl m ethyl gasohne 
Why catalysts act as thevdoisnot irell knoim but 
It s known that a catalrst louers the energy needed 
to make substances react U e may say that it pro 
tides an easer path for the react on somewhat like 
a tunnel through s mouotam 

Ion* In Crysiala Arid* Baaea and Salt* 

Atoms (and groups of atoms) mthelectr cal charges 
are called ton? Studies with Y ray s have shown that 
emtale of electrovelent compound? such as table 
salt and Epsom salts aie composed of ions m fixed 
posit oils rather than of atoms or of molecules existing 
as group? (sec Ion? Matter) 

IVe (omoionly define ac gad as a substance that 
yneldsfydtogen ions (H)"*" when in solution (see And? 
Hvdrogen) A txise is a subxtan a that yields hxdroxyl 
ions (OH) ID any solution An acid neutral ses a 
base to form a salt and water For example 
HO -f NeOH ■' --»NoCI + HOH 
Some Common example? of salts are these 
NoO (sodium chlonde or common table salt) 
MqSOa (magnesium sulfate or Epanm salts) 

HoxCOj (eodium carbonate or washing soda) 
NoHCO] (Sodium acid carbonate or baking soda) 
CeCOy (cole um carbonate or limestone) 

NoNO] (sod um nitrate or nitrate of soda) 

A compound that breaks donn very Uigely into 
ions IS called a strong electrolyte Those which ionize 
to a slight extent are called ucoL Acetic ac d (t1 cacid 
dS -«wegsn) wdi ■Wftfi* ■wiyn/wa.i. tvi ■tsanif Isa of. a.aolo 

electiolytes (See also Electrolysis ) 

Ions in Water Solution* 

tVhen craet^lme compounds such as salts are dis- 
solved in water the ion? are separated from each other 
(dfowcinted) and they mo\e about freely in the solu 
bon TTua reaction occurs because n ater has a marked 
dtssobnap power for eryatall ne substance? (see Solu 

tiog») 

■niia power can be explained most simply however 
by nobc ng bow water can d ssociate some coeafent 
eompoimds— for example gaseous hydrogen chlonde 
Tlie pure substance (HCl) exists at room tempera 
tnte a? a greemsh yellow cloud of ga'eou? covalent 
molecules CSieraiste know however that these mol 
ecules are polar This means that the electrons are 
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not symmetrically arranged around 
the H and Cl atoms. They are 
attracted more strongly to the Cl. 

This weakens the bond between 
the H and the Cl and also gives 
the molecule a positive and a nega- 
tive end. This kind of a molecule 
is called a polar molecule, and the 
bond is caDed a polar-covalent 
bond. 

Water molecules likewise are polar. They have a 
distorted electron distribution and hence have posi- 
tive and negative ends. This makes it possible for 
water molecules to attach themselves to ions or other 
molecules, and hydrate them (that is, combine them 
nith water). This happens, for example, when HCl is 
added to water (Stage 1, 
right). The reaction occurs 
because thej- are both polar 
molecules. 

Another reaction also 
takes place, however. The 
oxj'gen atom has an unen- 
gaged pair of electrons that 
it can share. Furthermore, 
the proton H~in HCI is at- 
tracted more by the tmen- 
gaged pair of electrons in 

the ovj-gen atom of the water molecule than it is by 
the pair on the chlorine atom. Therefore it leaves 
the chlorine atom and goes to the water molecule 
(Stage 2). TCis forms H3O- and Cl" ions. 

The HjO ion is called a hydrated hydrogen ion, or 
hydronium ion (meaning H* combined with a mole- 
cule of water, thus: H-H; 0 ). The bond between the H" 
and the H ;0 is called a co-ordinate-coralent bond, be- 
cause both electrons in the bond are supplied bv one 
r^ctant (H-.O). Probably most hydrates of positivelv 
charged ions are formed by this kind of bond 

Hydration occurs with other ions, especiall'v smaU 
ODK such as Li- Be^, and Al— . Bv e.xerting their 
polar character (or by using unshared paira of elec- 


Sloga 1 

'©:®(5r 

V/cfer (H,0) end HCI 
Stage 2 



HjO'-rcr 



■K-ater (^O), the aolecales cembine' 


cilozbxt eto keerSi? (Clf 

boads in the gaseoas state of ECL fottaed the coi 


trons), water molecules can easily attach theaiselre; 
to such ions bx' strong electrical forces. SiiKS th^ 
forces become much stronger as the distances betiice 
the particles become shorter, the tiny HA a hen 
proton of small radius, forms hydrated ions readilj. 

Water molecules often remain attached to ions r: 
molecules when a substance crystallizes. Such st- 
tached water is called water of crystallization, and tH 
crystalline compound is called a hydrate. In fonnii,- 
the water of hydration, or crystallization, is c::rz 
indicated by a dot, thus (for sulfuric acid hxdiafe}: 

H;SOi • H:( 3 . 


Eqnnibriums in Two-Way Reactions 

Many changes, or reactions, in nature and in chen- 
istry are “two-way,’’ or rerersible. A good eanp'ei"' 
such a physical change is what occurs when ice L= 
floating in water. L'sually some melting takes 
that is, ice turns into water. However, some wsfe 
near the ice will freeze. Which process wifl prerril 
depends upon the conditions that surround the ‘re- 
acting system” of water and ice. 

If the system is warm enough, melting will pmcsel 
much more rapidly than freezing until aU the ice Lu 
become water. If the temjrerature is below the frK- 
ing point, however, the rate of freezing will surpi” 
the rate of melting until all the water (doim to s 
certain lex'el) has become ice. At the exact melfccr 
point of ice or the freezing point of water, the rr'i 
processes will be in balance, or in equilihriun. But 
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the situation xvill be dxma- 
mic; that is. each process 
will be going on. The situa- 
tion is not a static condi- 
tion of nothing happening. 

The “two-wax'” reactions 
which go on constantly in 
such a situation are shoxvn in the diagram duKtl,' 
above. (L'suaUy the reactions which require mere test 
or other form of energj- are considered to be “moraj 
to the right” in such diagrams. For example, melurr- 
which requires addition of heat to the reacting syster:- 
is shown as proceeding to the right.) 


ION DISSOCIATES HCI 



reaction ocenrs when 


0), leaving them as zinc ions. The 
^IsWrons and form gaseous hydrogen 

This leaves a solution (4) of du-sKC- 
nne chloride CZn^+Cl;-). 









219 


Another reversible pbjaica! reaction occurs belneen 
a liquid and its vapor Equilibrium la attained when 
the vapor is at saturation presiure in a closed con- 
tainer (see Matter) 

Many chemical reactions are likewise reversible 
Among those which show important facts about 
equilibrium are the following 
Ammenlo manufacture Nj + 3H,^2NH] 

Zinc capper loni Zn -|- Co**^Zn** + C« 

Carbonic acid HjCOj^H* + HCOj" 

If the conditions of these phjsical and chemical 
equilibriums are disturbed by such factors as changing 
the temperature, increasing the pressure or adding 
more solute, the reacting system will adjust itself It 
will dissolve more solute melt more ice or the hke to 
mimmize the effect of the change and establish a new 
equihbnum This adjustment to re-establ sh equilib 
num is an example of what is known as the piineiple 
of Le Chatelier 

How a Knowledge of EqulIIbrlume Helps 
There are many wajs m which the knowledge of 
equilibriums is used by chemists Among tliem are 
the follow mg 

Example 1, Liquid ^ Vapor Equilibrium If the 
amount of vapor (called the topw pressure) that is id 
contact with its liquid state m a closed container is 
determioedat several different temperatures achemist 
can calculate the value of the heat of vaporisation of 
the liquid This is the heat energy required to evap* 
orate a gram molecular weight of the liquid 
Example 2 N] + 3H]^2NH] Equilibrium Thisisan 
important equilibrium m industry, since ammonia is 
an important industrui gas A knowledge of the 
effect of temperature and pressure as well as of 
catalysts on the reaction helps to determine the most 
efficient conditions for producing ammonia For ex* 
ample, high pressures will shift this equilibrium to the 
right (toward the formation of NHj) This we con 
predict from the pnnciple of Le Chatelier, because 
there are four volumes of reaetanta (oiw and three 
Hj) and only tw o volumes of product (2NH») 

Example 3 Zn + Cu**;=iZn** + Cu Equilibrium This 
equihbnum depends upon the relative electron-«t 
trading power of sine atoms and copper ions, and is 
extremely important in electrochenustiy Knowledge 
of it helps particularly in studies of electric cells and 
battene? Pnnciples applying to this and siitular re- 
acting systems can be studied by measuring the electro- 
motive force of a celt or battery made of sme and 
, copper All oxidation-reduction reactions urvohe this 
type of equilibrium 

Example 4 HjCOi H + HCOs" Equilibrium Weak 
I acids and weak bases establish equihbnums of this 
type Such equihbnums are important not only m 
I chemistry but also m biology and medicine Hiese 
equihbnums can be shifted by changing the concen 
trstion of the ions For example if sodium acid 
carbonate (NaHCOi) ix added to a solution of caibomc 

acid the concentration of acid carbonate ion (HCOi ) 

IS increased This yields more HCOj" ions to collide 
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with H'*' ions to unite with them and thus to form 
more nadissociated HjCOj molecules Hence the con 
centration of ions is reduced and the acidity of 
thesolntion IS thereby reduced (Degree of acidity /or 
alkahnity is often measured by ‘ hydrogen ion con- 
centration ” ivTitten pH as explained in the article 
Hydrogen ) Tlie effect produced upon aniomc equihb- 
num by adding a common ion is called the common 
ton effect 

If a large excess of the salt NaHCOa is added, the 
concentration remains constant in spite of addition 
of more H* ions to the solution Such a solution made 
of a weak acid and an excess of a salt of a weak acid 
on a weak base is called a buffer system Buffer 
systems are important in many places one of them 
being the blood stream Buffers keep the H'*' ion 
concentration of the blood stream constant at a ehght 
natural alkalinity of pH=7 4 in spite of the vaiying 
charges on the different matenals earned 
The Fields ot Chemistry 

The work of the chemi«t in investigating different 
parts of nature and m ivuthesizing new Sungs has 
made chemistry a very large field of study Conae 
quenlly chemiatiy has been dmded into a number of 
fields ss follows 

Ancfylicaf chemutri/ The methods of determining 
the identity (kind) and quantity of elements prssent 
m a substance is called analytical chemistry Tlus 
field IS divided into gualitctive analysis or methods of 
identifying the kinds of elements present in a sample, 
and piondhifiir analysis which indicates the amount 
of the elements present 

Today Uie chemist uses many methods in doing 
diemical analysis Some of the older methods are 
blow pipe analy sis and analy sis of samples by a com- 
plex scheme of separation and identification of ions by 
precipitation ot by color Newer methods mvolve the 
use of the *pectioscope the mass spectrograph, the 
X ray tube ultraviolet fluorescence and the atomic 
pile (see Radiation, Spectrum X-rays) 

OrgORxccftemwtrjj We now know more than 600,000 
compounds of carbon but only about 30 000 com- 
pounds ot all the other elements The study of tbs 
laige number of carbon compounds has been orgamzed 
into a held know n as oi game chemistry Examples of 
orgamc compounds are gasoline, petroleum, sugar, 
starch cellulose proteins plastics, ruD’Der,anciia'brics 
{See else Organic Chemistry ) 

InorQonK chemistry The field of inorgamc chem- 
istry comprises the study of the compounds of all of 
the elements except those carbon compounds studied 
tn organic chemistry 

physical cfiemwfry The apphcation of physical 
methods to the study of chemical problems is called 
physical chemistry Included in this field are atomic 
molecular structure, theory of reaction rates, 
mechanism of reactions , chemical equilibriums energy 
chaises m reactions, theories of solids, liquids, gases, 
and EoIutiODS electrochemistry and radioactivity 
Tbs field IS a fascinating study of border bne problems 
between chemistry and physics 
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Colloid chemutry. This field comprises a studj’ of 
the behavior of particles of matter that are larger than 
atoms and ordinary molecules but smaller than ob- 
jects that can be seen with the best microscope. 
Particles in this range of subdmsion (10 to 2,000 A) 
have many properties unique to their size. Today 
this is a verj- important field of stud}-. It includes such 
things as rubber, plastics, fabncs, viruses, chromo- 
somes, and gases. Some of the tools used to study 
these particles are the uitracentrifuge, the ultramicro- 
scope, and the electron microscope. 

Biochemutry — Physiological chemistry. Both these 
Holds involve the stud} of the chemical processes 
that occur in the Imng structure. They are of 
pa^cular importance in agriculture, biology, bac- 
teriolog}’, and medicine. 

Electrochemistry. This includes a study of the 
chemical reactions that produce an electric current 
and of the chemical reactions that are produced by an 


electric current. It embraces many other things sud 
as the study of the electrical conductivity of solution.- 
and of the phenomena that occur at electrodes. There 
are many applications of electrochemistiy. Some oJ 
these are the metallurgical processes (alumimm, 
sodium, magnesium, and calcium are all obtained br 
electrolysis); methods of chemical analysis, thep?^ 
duction of chemicals; and the determination cl 
equilibrium processes. 

Nuclear chemistry. This is one of the newestfieli- 
of chemistiy. It includes a study of radioactinU, 
the structure of the nucleus, nuclear reactions, and the 
use of radioactiv'e isotopes as tracers. 

Chemical engineering. This is a border-hne k'i 
betn een chemistiy and engineering. It comprises the 
engineering processes, procedures, and problems in- 
v'olved in producing chemicals on a pilot plant or on 
a large-plant scale. It is one of our most important 
fields of engineering todaj'. 
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recogmzed some elements, such as iron, gold, aGii 
copper; and they made some progress in such artsa' 
glassmaking, metalvtorking, and afiojung. This 
the period of the Sumerian, Bab 3 'lonian, Egyph®**' 
and Greek cultures. 

During this period, ancient Greek philosophers such 
alckorn' Thales and Aristotle speculated on the nature o* 
y matter, but their theories had little in common vit 
modern chemical theories. They believed that earth 
ai^ fire, and water (some of them imagined a mta 
substance called the “quintessence”) were the ba® 
elements that composed all matter. They speculated 
also upon the possibility of abstracting such quabtie^^ 
as hardness, heat or cold, and color from common 
materials and combining them to make rarer or mort 
valuable substances. They knew that iron could 
made from a dirtj', brown earthen rock and tna 
ronze was made by combining copper and tffi 
ib seemed possible that if yellowness, hanmci'- 
and the like could be obtained and combined in cor 
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I reel proportions, the product would be gold. Such 
speculations gave rise to alchemy 

The Lonit, Sterile Period of Alcheray 

The span of tune from about the begianiog of the 
Christun Era to about the i7th and ISth centunes is 
considered the penod of alchemy The alchemists 
believed that they could convert metals into gold 
with the aid of a mystical thing called a philosopher’s 
stone nhich they never found Many discoveries of 
new elements and compounds were made during this 
penod, but the alchemists discovered very little that 
was worth while concerning the fundamental nature 
of matter or of the true nature of chemical reactions 
They were not able to do so because their basic 
theories were so far from descnbmg what actually 
happens, as we underatand these matters today 
(See also Alchemy ) 

lathe 13th century such alchemists as Roger Bacon, 
Albertus Magnus, and Raymond Lully began to 
realize that the search for the philosopher s stone was 
useless They began to feel that alchemists might 
better search for ways and means to help the world s 
work with useful new products and new methods In 
the 16th century, another important leader in the 
new trend appeared in Theophrastus Bombastus von 
Hohenheim an aggressive tidented Swiss Like many 
learned men of his day, he adooted a Latin name, using 
Paracelsus (“superior to Celsus ’ Celsua being a dis- 
tinguished Roman physician of the 1st century an) 

Paracelsus insisted that the object of alchemy 
should be the cure of the sick rather than the fruitless 
search for gold The elements, he said were salt 
sulfur, and mercury (long connected w ith the “elixir”), 
and they would give health if present in the body m 
the proper proportions On this basis he practicro 
medicine and attracted many follow ers This was w 
period of itUroeA«mis(ry, or chemistry appLed to the 
study of medicine 


One of the first really scientific chemists wa« Robert 
Boyle In a book called ‘The Skeptical Chymist' be 
rejected the elements of the latrochemists and started 
the bst of elements which we know today Hn name 
is also associated with the law concermng the volume 
and pressure of gases (see Gas) In 1661, he helped 
found a scientific society which later became the 
Royal Society of England. 

Pelmltlre BeglnDlngs of Modem Chemletry 
For about two centuries after Boyle, scientists con- 
tinued to make useful discoveries They mode bttle 
progress in fundamental theory, however, because 
they were still far from understanding the true nature 
of matter or from knowmg what actually happens in 
chemical reactions 

PerhajM tbe greatest source of confusion and defeat 
in these centuries was a theory of burmng (combuo- 
tion) called the phlogiston theory It was ongmated 
by the chemists Johann Berber and Georg Emvt 
Stahl According to this theory, heat was an “ebsence” 
called phlogiston, Lke yellowness and hardness m the 
(heonea of the ancient philosophers It was supposed 
to escape from substances during burning proce‘-ses 
By this time, chemists were learning to use the 
“modern method” of winning knowledge, that is, 
testing theones with experiments (ere Science) But 
testa did not support the existence of phlogiston 
The fiist clue to the truth came when an Enghsh 
diemist Joseph Pnestley, discovered in 1774 that a 
certam gas (now called oxygen) was essential to the 
burning process (Oxygen was also discovered by a 
Swedish chemist named Scheele at about the same 
tune) A few years earlier another English scientist, 
Henry Cavendish, discovered the element hydrogen 
Abnlhant French chemist, Antoine Laurent I^voisier, 
used the discoveries of Priestley and Cavendish to 
hdp him plan and perform a senes of decisive experi- 
ments to solve the problem of the burning process He 
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gave us the present accepted theon- of combustion 
(sc6 X-Civoisisr). This contribution cnme nt the time of 
the American Eevolution, and it is often considered 
the beginning of modem chemistn". 

The Atomic Theor>’ and Modem Chemistrj’ 
Lavoisier's results gave chemists their first sound 
understanding concerning the nature of chemical 
reactions. Another cornerstone which dealt with the 
nature of matter came a few years later in the atomic 
theory advanced in 1805 by an English schoolteacher, 
John Dalton. This theorj- states that matter is made 
of small particles called atoms and that chemical 
changes take place between atoms or groups of atoms. 

Being equipped at last with sound mews about the 
nature of matter and of chemical reactions, chemistry 
began making rapid strides. In quick succession came 
Joseph Louis Proust’s law of de^te proportions and 
the gas laws of Joseph Louis Gay-Lussac. In this 
period too came the h^-pothesis of Amedeo Avogadro, 
an Italian chemist, about the number of molecules in 
a volume of gas. To Dalton’s theorj* that the atoms 
of a single element have the same weight, Avogadro, 
in 1811, added the idea that one quart (or other 
volume of a gas) contains the same number of mole- 
cules as an equal volume of anj* other gas if both are 
at the same temperature and pressure. His calcula- 
tions also showed that if the gas is an element (as 
hydrogen, ovj-gen, and so on), the atoms unite in 
pairs to form molecules (written H;, O*, and so on). 

The scientists knew, however, that equal volumes of 
the different gases have unequal weights. Avoga- 
dro’s hj*pothesis implied that tins showed the relative 
weights of the single atoms. This has been proved to 
be correct, and todaj* Avogadro’s law maj* be stated 
thus: Equal volumes of all gases under the same condi- 
tions of temperature and pressure contain the same 
number of molecules. 

Humphry Davj-, about 1806, isolated a number of 
elements to add to the grornng list (see Davj*). Jons 
Jakob Berzelius, in 1826, analj-zed hundreds of com- 
pounds and published accurate tables of atomic 
weights. Friedrich IVohler’s sj-nthesis of urea in 1828 
proved that organic compounds could be made in the 
laboratory and opened a vast field of organic chemistrj* 
(see Organic Chemistry.) This began the development 
of the concept that organic compoimds have geomet- 
rical structure. Friedrich Kekule proposed the 
cyclic (ling) structure of benzene about this time. 
Michael Faraday formulated the laws of electro- 
chemistry in 1834 (see Faradaj*). 

Mendeleev’s Basis for Modem Theory 
By the middle of the 19th centurj*, about 60 ele- 
ments were known. John A. E. Xewlands, Stanislao 
Cannizzaro, A. E. B. de Chancourtois, and others, 
had noticed that certain elements were much alike! 
The work of these men enabled Dmitri Mendel&v, iij 
1869, to publish the first Periodic Table. This table 
became the foundation of theoretical chemistry (see 
Periodic Table.) 

To this period belongs the indefatigable Robert 
Bunsen, teacher and inventor of the spectroscope, the 


Bunsen burner, and many instruments (see Bunsen). 
The French chemist Louis Pastern-, one of the world's 
great geniuses, shed new light on the relation between 
chemical composition and molecular structure hr 
his discovery of isomers (see Organic ChemMiy). 
His work on antitoxins revolutionized bioehemistn: 
(sec Pasteur). 

Importance of Physical Chemistry 
During the last quarter of the 19th centurj-, phj-?- 
cal chemistry became important through the work o! 
Wilhelm Ostwald and Jacobus Van’t Hoff on chemica! 
equilibriums and Svante August Arrhenius on ft.? 
theory of ionization. The mathematical formukfea 
of the relations of equilibriums between the thre? 
states of matter (solid, liquid, and gas), caUed tie 
“phase rule,” was done bj* Willard Gibbs. Accurste 
atomic weight determinations were the work of 
Theodore Eichards. Between 1894 and 189b, Join 
Strutt Eaj-leigh and William Eamsaj' discovered 


helium and other inert gases. 

After 1900 chemists began receiving invaluable aid 
from discoveries made in physics about the clectricd 
nature of the atom. (See Atoms; Eadioactivitv, 
Radium.) Henrj* Aloseley, working with X raj-s froa 
the different elements, assigned atomic numbers to ft? 
elements. Max v*on Iziue and Sir William Bragg ar 
his son laid the basis for determining the structureo 
crj'stals bj* means of X raj’s. Francis W. Aston d^ 
veloped the mass spectrograph and used it to demo> 
strate the existence of isotopes. Later Harold C^k.t 
isolated an isotope of hj'drogen which has becons 
very important as a chemical tracer. 

In 1896, Henri Bequerel and the Curies tod JB.- 
covered the phenomenon of radroactivitj*. This ^ 
the basis for nuclear chemistiy and phj-sres ‘2 
Radioactmtj-; Radium). In 1919 Ernest RutneriOi 
produced the first artificial transmutation of eleinm b 
and in 1934 the Joliot-Curies discovered 
ments could be made to be radioactive. By L 3 ‘ 

Hahn, Fritz Strassmann, and Lise Meitner tod fe 
fished the occurrence on uranium fission. By 
1940’s nuclear reactions had been used to nmke la 
active isotopes of aU elements from atomic num 
1 to 98 inclusive. Glenn Seaborg contributed mucu 
this latter work. _ „ 

In the first 25 years of the 20th centurj*, Hu 
ford’s work laid the basis for the ° ,,*^ 

structure of atoms. Gilbert Lewis, Inrag Lan, • 
and Niels Bolir submitted the first 
of atomic structure in the period 1912-25. rHe 
workable picture was given by the wave 
matter (1925). In the late 1920’s and early 
Linus Pauling contributed much to knowledge 
nature of the chemical bond and of the rela o . 
between structure of atoms and molecules an 


properties. 

From 1850 to 1950 scientists learned more a 
the fundamental nature of matter and of our 
than all mankind learned in the prev*ious 50 cen ^ ^ 
This remarkable success demonstrates 
the tool used bj* scientists — the scientific m 
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REFERENCE-OUTUNE FOR STUbY OF CHEMISTRY 


1 The meaning and fynclion of chemutiy how 
chemistry helps to understand our world C-20D how 
lo take apart and recombine materials C-209-10 
See also the ReferenceOutline for Physics 
I! The structure of matter M 142a d 

K Electrons and protons A 457-8 E-316 E-203-1 

M 142e-9 E-344c Ein'tema thtory of mass- 

energy relations R 100 
B Atoms A*456 70 C-200 10 
C MofeculetOaiO, G-28, IMI? A45C 
D Physicol stales ef matter C-20Q 

1 SolidsM 142ix crystaUandamorphoussoliHs 
0-525 

2 Liquids I/-262-5 

3 Gases and vapors M 142c G 28 30 L-2I>5 
transitions between liquids anti vapors M 142 

4 Colloids C-3S4 


II Chemical behavior of matter 


c 

D 


Chemicot symbolsi formulos and equotions 

G-Sa atomic aftucAires GfiS 

Elements and their characteristics C 3)2 \-45G 

1 Atomic weights and aurobersC21) A 458 

2 Periodic Table 0213 P 150 table P 151 

3 Familiee of elements C>212 table P 151 See 
also names of elements id Fact-Indes 

A. Metals C-213 M 176-7 table P 151 nori 
metals and alkali metals A 168 alkaline 
earth metals A 1C8 alloys A 172-5 
b Halogens C-21S G308 ubte P-151 
c Inert gases C-213 table P ISI 
d Radioactive elements R 1S4 R-56 U'405 

4 Variations isotopes P 150 

How merals farm cempaunds C-210, 0-434 
1 The meaning of valence C-215 
3 ElcctncalchlractcrofvaIeneeC-215-16 A-460 


Types t>f ehtm/tel rtetheoi 

1 Uses of oxidation numbere C-216-17 

2 Oxidation reduction reactions O'Sl? 0-135 

3 Reactions speeded by cataljsisC-2l7 

Types of compounds 

1 Acids alkalies (or bases) and salts C-217 A 9 
a. Typical acids hydrochloric 11-459 nitnc 
y 240 Bul/uric S-44S carbolx C-119 
hydrocyamc 0-532 tartarn" T 20 
b Typical alkalies sodium hydroxide A 9 
8-325 potassium hydroxide P 359 
c Typical salts sodium chloride S-39 car 
bouate of lime C-IT8 L-244 Difreles 
N.239 sulfates S-448 cyanides C-532 

3 Radicals A 168, A 23G 

3 Silicones S-180 


Jrgonic chemistry 0-424-424d See also the 
{effrence-Outline for Food 
Hydrocarbons 0-424-4248 C-120 K458 dia 

gram 0-4246 . „ . . 

! Carbohydrates (sugars starches and celliw») 
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Cherry. Its delicious fruit and pretty pink and 
white blossoms make this one of the most favored of 
all trees. Americans eat more than 200,000 tons of 
cherries everj' year, baked in pies or seived as sauces, 
desserts, presen es, brandies, and liqueurs. 

Ornamental chern' trees which produce no edible 
fmit are planted only for their beautiful spring 
flow ers. Cherrj- blossom festivals attract thousands of 
visitors. Best known in America is the one held in 
lYashington, D. C., in April, when the Japanese cherry 
trees bordermg the Tidal Basin burst into clouds of 
delicate pink and vhite blooms. The Japanese have 
long held such festivals, and the Koreans revere the 
tree almost as they would a god. 

The cherrj’ belongs to the rose familj-. The flowers 
look verj' much like those of the wild rose. Several 
wild species of cherrj’ are natii'e to America, but the 
fruit-bearing kinds were developed in Asia and had 
spread into Europe in prehistoric times. Pits of sweet 
chernes have been found in the caves of Stone Age 
man. The edible fruits belong to tno species — the 
sweet and the sour cherries. A third tj-pe, the Duke 
cherrj’, is a hj'brid of these two species. 

Sour and Sweet Cherries 

Sour cherries thrive in moderate, rather cool cli- 
mates. The largest commercial orchards are in Michi- 
gan, New York, and Wisconsin. Among the many vari- 
eties are the Richmond, Montmorencj', iMorello, and 
Chase, ^ilost of the crop is canned or frozen. 

Sweet cherries require a mild climate, without 
frost, extreme heat, or summer rainfall at the time 
of ripening. They are grown chiefly on the Pacific 
coast. Popular varieties include the Black Tartarian, 
Bmg, Lambert, Kapoleon, and Roj'al Anne. 

Genuine maraschmo cherries are made from the 
marasca cherrj’, grown in Yugoslavia. To make the 
maraschmo liquor, pulp is mixed with honey The 
mixture is fermented, then distilled. Most of the 
maraschinos on the market are imitations made from 


Roj’al Anne cherries, grown chiefly in Washiiigton and 
Oregon. The fruits are soaked in vats of sulfur diosid? 
for six weeks. Then they are pitted and sent to proces:- 
ing plants in Kew York and Chicago, where thej 
washed to remove the bleaching solution, cooked with 
sugar, and dj’ed with edible coloring matter. 

Wild Cherries 

WUd black cherrj’ trees are common in the eastern 
half of the United States and Canada. Thej- gro» 
along roadsides, fence rows, margins of thickets, and 
in open u oods. !Manj’ birds consume the small dark 
fruit and help it to spread bj’ dropping the stonfc 
where the birds perch. Black cherry is a medium-sired 
tree with rough, scalj’ black bark, smoother, reddL-li- 
brown branches, and long, narrow leaves with finelr 
toothed edges. The heartwood is a rich reddish co’or 
with silkj’ luster, prised for high-grade furniture and as 
a backing for electrotj’pe plates used in printing. 

Pin, or fire, cherrj’ occurs uith aspen trees onhumed- 
over areas of Canada and the northeastern United 
States. Chokecherrj’ is a shrub or small tree found 
throughout the United States and much of Canada. 
Sand cherrj’ is a creeping slirub of beaches and dunfe 

The cherrj’ belongs to the genus Prunus of the toa 
familj’. The scientific name of the sneet chenj' is 
Prunus avium; sour cherrj’, P. cerasus; wild black 
cherrj’, P. seroiina; pin, or fire, cherrj’, P. pennsyJmh 
ca; chokecherrj’, P. virginiana; sand cherrj’, _P ■ pM’ 
la. Ground cherrj’ is a wild flower of the nightslude 
fanulj’, Solanaceae. (For pictures in color, see Fniik') 
Chesapeake bay. The largest inlet on the Atbnhc 
coast of the United States, Chesapeake Baj’ is notah “ 
for its history, ship actirntj', and sea-food production 
Near its mouth at Jamestown, early colonists founded 
the first permanent English settlement in the .kiner- 
icas. Along its shores at Yorktown, the colonists later 
won the decisive battle for independence from the 
British. Xear the head of the baj’ in another war, 
Francis Scott Kej’ wrote the national anthem. 


JTHE WORLD’S LONGE ST OVER-WATER STEEL BRIDI 





The( 


Detaarra Pea£uS to Tt‘ sS ^ “‘i -uUes long from one shore to the ot^’,^ ? 

a at bandy one of the world’s longest bridges. Its main span is 
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Along the bay are the major seaports of Baltimore 
and Hampton Roads and at Norfolk is the worid s 
most important naval base This vast expanse of water 
IS second only to New York harbor as the most active 
seaway in the eastern United States It is also one of 
the finest fishing grounds in the world 
The bay is long and narrow Its uppei section di- 
vides Marybnd in two, its lower section cuts oil a 
piece of Vn^inia (see Nfaryland, Virginia) Ships 
enter the bay from the Atlantic through its 13-raile- 
wide mouth between Cape Charles and Cape Henry 
The bay is about 195 tniles long, from 3 to 30 miles 
wide, and from 30 to CO feet deep It is deep enough 
for coa«tal and ocean-^oing vessels It covers about 

5.000 square miles of water If its deeply indented 
shore line were stretched out, it would reach about 

27.000 miles 

The Drowned Valley of the Susquehanna 
Chesapeake Bay is a "drowned” nver valley It is 
actually the lower part of the Susquehanna River This 
nver drams mto the bay at its heart in the north and 
IS navigable for only five miles A short distance up» 


CHESAPEAKE BAY 
stream is Conow mgo Dam. one of the largest hydro- 
electnc developments m the nation 
Along the western shore of the bay pour in broad 
and deep tidal rivers — the Patapsco, Severn, Patux- 
ent, Potomac, Rappahannock, York, and James From 
the eastern shore the bay receives the Elk, Sassafras, 
Chester, Choptank, and Nanticoke nvers Many 
other lesser estuaries also empty mto the bay. 

A lllitoric Bay 

From the earliest days of the United States Ches- 
apeake Bay has figured m the nation's history In 
1607 colonists from London landed on Cape Henry 
The fear of Indians caused them to sail up the James 
River and found Jamestown (see Jamestown) This 
was the first permanent English settlement in the New 
World Captain John Smith of the colony explored 
the bay m 1608 (see Smith) He gave it the Imlian 
name ehe-tep-aek, ' country on a gieat nver ” 

In Jamestown also the first session of a representa- 
tive government in Amenca was held It occurred 
m 1619 when the Virginia House of Burgesses met in 
ft church That same year the fir*t Negro slaves 
were brought to Jamestown from Africa 
Colonists from Virginia made the first 
permanent settlement m Mainland on 
Kent Island in 1631 
During the Revolution, Lord Corn- 
wallis surrendered to General ^\a8hlng- 
ton at Yorktown m 1781 (»ee Revolu- 
tion, Amencan, Wa<hington, George, 
Yorktown) In the War of 1812 the 
British used Chesapeake Bay as an in- 
vasion route and burned the liVbite 
House (see War of 1812, White House) 
While they bombarded Fort McHenry 
Baltimore harbor in 1814, Francis 
Scott Key penned ‘The Star-Spangled 
Banner' (mb Key, National Songs) 

The histone duel of the ironclads, the 
Monitor and the Memmac took place 
m Hampton Roads dunng the Civil 
War (set 'Monitor' and ‘Merrunac’) 
Ilmarked the end of wooden naval ships 
A Tour of the Bay 

In a tnp down the western shore of 
Chesapeake Bay from its head, one first 
sees the Aberdeen Provmg Grounds 
Here the Uiuted States Army tests guns, 
tanka, and other heavy weapons 
Next comes Baltunore, the sixth larg- 
est city m the United States (see Balti- 
more) In the time of sailing ships in 
the 19th century, ita shipbuilders turned 
out the speedy Baltimore clipper Now 
ita large harbor at the mouth of the 
Patapsco River handles great ocean 
vessels The city is a leadmg port and 
manufacturing center of the nation 
The sprawling Sparrows Point steel 
plant nearby uses Appahchian coal and 
imported iron ore. 
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CHESAPEAKE BAY — 

Farther south, where the Severn River meets the 
bajvis Annapolis, the capital of hlaryland and the site 
offlie United States Kaval Academ}- (see Annapolis; 
Naval Academ5')- ^^ex-t are the wide Patuxent River 
and the even broader Potomac, nhicb dixddes Alarj'- 
land and '\''irginia (see Potomac River). On the banks 
of the Potomac are Mount Vernon, George Wash- 
ington’s home, and Washington, D. C., the nation’s 
capital (see hlount Vernon; Washington, D. C.). 

At Georgetown, ild., the old Chesapeake and Ohio 
Canal begins. Its promoters planned a 360-mile canal 
to connect Chesapeake Ba}’ and the Ohio River, but 
the}' built only 185 miles of it, to Cumberland, hid. 
(1828-50). The 22-mile section to Seneca, Aid., is 
in the national park sj'stem (see National Parks). 

Down the Virginia shore is the Rappahannock 
River on whose banks much fighting occurred in the 
Cinl War. The York and James rii-ers then create a 
long peninsula, one of the most historic areas in the 
nation. Here is Williamsburg, the colonial capital of 
Virginia, which has been restored (see Williamsburg). 
It, with Yorktomi, Jamestown, the Colonial Park- 
way, and Cape Henri-, forms the Colonial National 
Historic Park. Hampton, founded in 1610 near the 
tip of the peninsula, is the oldest existing Fn g lig b 
settlement in the United States. Nearby is Fort 
hlonroe, built on the nation’s oldest fortified site. 

Huge Hampton Roads is where the James, Nanse- 
mond, and Elizabeth rivers flow into the southwestern 
part of Chesapeake Bay. This is one of the world’s 
finest natural harbors, deep enough for the largest 
ships. Clustered about its 30 square miles of water are 
Newport News, Portsmouth, and Norfolk. These 
cities make up the port of Hampton Roads, one of the 
major port areas of the United States. It was an 
unportant supply port in both World Wars. 

At Nei^ort News is one of the world’s largest ship- 
yards. Norfolk is A''irginia’s second most populous 
city and one of the greatest naval bases in the world 
(see ^orfolk). It is the operating base for the Atlan- 
tic Fleet. At Portsmouth is a big nax-j- yard, hlanv 
naval and militan- establishments surround Hampton 
Koads, including Langley Air Force Base. 

Delmana Peninsula and Its Eastern Shore 

The land between Chesapeake Bay on the nest and 
the Delaware River, Delauare Bay, and the Atlantic 
on the Mst IS the Delmarva Peninsula (see Delaware 
River). On it are almost all Delau are and the “Eastern 

Shore eo^stmgofpartsofMao-landandWrginia(sre 

Delaware). The turap-shaped peninsula is named for 
the three states. It is ISO miles long and about 70 
miles at its greatest width. 

Tfe low and fertile tideuater region furnishes 
truck crops, fruits, potatoes, poultry, and fish to the 
eastern seaboard. SaUsbut}-, Aid., is a center of the 
broiler industp’; and Crisfield, hid., is called the 

sea-food capital of the xsorld.’’ The peninsida has 
many shore resorts. ^ uuisuia nas 

Delaware Canal cuts across 


an arm of Chesapeake Baj-. This deep canal is part of 
the Intracoastal Watenvay, a sheltered water route 
along the Atlantic and Gulf coasts. The watenray 
follows the bay and from Hampton Roads conflecti 
with Albemarle Sound through either the Dismi! 
Swamp Canal or the Albemarle and Chesapeake Canal 

The fishermen and farmers of the isolated Eastern 
Shore and of the islands, such as Tangier Island, Va, 
and Smith Island, Md., preserve many old customs 
The Eastern Shore is noted for waterfowl hunting and 
muskrat trapping. Chesapeake Bay Bridge, completed 
in 1952 between Sandy Point, hid., and Kent Island 
hid., has made the Eastern Shore less remote. 

Chesapeake Bay is one of the important commercial 
and sport fishing grounds of the United States for 
shell and fin fish. It is famous for oysters, crabs, and 
diamondback terrapin. Great quantities of the inedi- 
ble menhaden are taken off the western shore of tt’ 
bay to be made into fertilizer, soap, oil, and glue. In 
Hampton Roads are valuable oyster beds. -Although 
subject to sudden squalls, the bay is one of America’s 
best sailing and cruising waters. 

Chess. The game of chess is a warfare in miniature. 
If we accept one tradition, it was invented in Indu 
to divert men from the attractions of actual irar. In 
chess two opposing forces — consisting on each sid' 
of the king and queen, two bishops, two knights, 
two rooks (or castles), and eight pawns (foot soldicp) 
— are drawn up in battle array. The strategx' of the 
conflict lies in making a successful attack on tie 
enemy’s king. When one player or the other is 
unable to protect his king from capture on the neii 
mox-e he is “checkmated,’’ and the game is oxer. 

In the hands of masters chess becomes one of the 
most intiicate and interesting games ever inventw 
Its x'alue as mental training has often been urgw 
Some experts hax-e developed such ability that they 
can play 10 to 14 games at the same time and mt 
their eyes blindfolded. 



A pawn which has not left the second, or pawn, 
jnove one or two squares ahead in its first move. 

It may only move one square. In capturing an op^=^r 
however, the pawn moves forward one diagonal sq 

Chess is probably the most ancient of all S 
pure skill. Its origin is lost in the , 

traditions of the past. It was undoubtedly ima 
somewhere in the Far East, passing 
Persia (Iran), and thence to Europe. The • 
“chep” is supposed to be derix-ed from ‘ sha 
Persian word for king, and “checkmate’’ fro® 
mat,” meaning “the king is dead.” , , g,. 

The chessboard is the same as the ordmarj c c 







CHESS 

captured. Therein the chess “jump” differs froin the 
**jump” in checkers. The rook or castle moves either 
vertically or horizontally any distance so long as the 
path is open. The queen is the most valuable of all 
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The Rook moves as far as he likes in straight lines; that is* 
lines parallel to the sides of the board. 

the pieces; she can move ^ erticallj', horizontal!}', or 
diagonally, and for any distance. The king, on the 
other hand, is rather restricted; he can move in any 
direction, but to the evtent of only one square. A 
capture is made by moi’ing 
into a square occupied by 
an opposing piece, and all 
captured pieces are removed 
from the board. 

Besides these there are 
certain special moies. A 
player may “castle” vrhen 
his king row is open on 
either side betiveen the 
king and the rook. The 
rook is moied up to the 
king and the king is “jumped” over to the other 
side of the rook. This cannot be done if either 
piece has preinously been moved, if the king is 
in check, or if an opposing man could reach one 
of the inten-ening squares in a single move. A 
paini reaching the king rov of the opposing side be- 
comes any piece (except king) that the oimer of the 




pavm iMy choose. It is thus possible to have two or 
more pieces mth queen’s prhileges at the same time 

To check the opposite player is to maneuver one 

piece or several pieces so that the enemy king is in 
danger of Mpto on the next move. -When a king is 

‘^'^^tomarily announced by 

he word “check,” which notifies the opposing pW 
t^t he must _moi e his king or othen^e prS i? 
If a pla}er IS m check and cannot extricate his king 
or capture the attacking man, or place some pieS 


front of the king as a protection, he is“clieckmalci’’ 
The king is never actually captured, and is never per- 
mitted himself to mov'e into check. A “stalenat.” 
occurs when one player or the other, though ml h 
check, cannot move any of his pieces; more spri- 
cally, when one side cannot mov'e without briugi:: 
his king into check. This is a draw. A game is da 
a draw when neither player has sufficient men left ci 
the board to checkmate the other, as, for instenp, 
w hen a king and one bishop are left against a Idng, c 
a king and one or two km’ghts against a bi; 
“Perpetual check” occurs when a player who cancel 
hope for checkmate is nevertheless able to ched L 
opponent’s king, mov'e after move, with no poc- 
bih'ty of escape, and this also constitutes a drair. 

If a pawn which has not left the pawn row attcmpl- 
to mov'e two squares ahead, when such a mov'e pkce: 
it beside an opposing pawn, the opposing pawn nij 
take the first pawn, just as if the latter had od; 

moved one square ahei 
This is called takiiig a 
pawn “in passing” or n 
passanl. 

A brilliant attack wO 
sometimes win success be- 
fore either side has 
many men, but in a hid 
fought match the gams n 
usually won by an acci!in> 
lation of a great nunhs 
of small successes wkd 
weaken the enemy. A definite plan of attack h ^ 
a rule far better than a haphazard^ attenip» 
weaken the enemy by carr}'ing off his pieces. A 
careful player always studies his 
tborou^y as his own ; not to do so is to invitedisa^' 

Chestntjt. In the j— 
shade of majestic i f 
chestnut trees pio- j vl-il 

neer America worked 
and played. These 
beautiful trees lined 
the village streets of 
New England. 

From great chestnut 
forests came lumber 
for buildings, fur- 
niture, and fences. 

The wood was the _ -j - Ard 

chief source of tannin, used for curing hides, 
the sw eet-flav'ored nuts, roasted in the firep®'* 
cool autumn ev enings, were a great delicacy. ^ 
Today the American chestnut has been 
wiped out by the chestnut blight, a disease ^ 
a fungus {Endothia parasitica). Few hving 
trees remain in the bUght-infested Eastern ^ . 
The disease was first observed in 1904. 
it was introduced from eastern Asia. Ever}' at e . 
to check its spread has failed. It attacks the '*> 
kiUmg a tree in one or several seasons. 


The Queen is the most powerful piece of all, moving at 
wiU in any continuons direction, straight or diagonal, for 
any distance where the lines are clear. 



A chestnut hurr after frost Isis’-* 
open m the fall 
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aromatic balsam S Qce then gum has 
been given many flavors the most popu 
lar are peppermint spearmint and fruit 
flavor Some gum cut into pellets is 
candy-covered some is medicated 
Bubble gum is particularly popular with 
children This is made in a varety of 
flavors but its interesting quaUties are 
that It can be snapped loudly and be- 
cause it contains a small amount of rub- 
ber latex blown into bubbles 
Today chew ng gum is made of sugar 
and glucose (about 70 per cent) a gum 
base (28 per cent) caramel paste and 
flavoring extracts The chief base is chicle 
(synthetic bases are also used) Chicle 
(pronounced chW I or cMk Ze) is the 
boiled-down latex or sap of the sapo- 
ditla a tropical evergreen mostly found 
m die rain forests of the Yucatin penm 
sula Bntish Honduras and Guatemala 
This base is supplemented nith various 
latexes found m South America Malaya 
and the Indonesian islands The principal 
supplement » jeluUmg (also called 
which is taken from a kmd of 

rubber tree 


There are 11 species of chestnuts native to the tom 
perate sone of the Northern Henu<phere The Amen 
lan species {Caatann dentitta) ranges from Maine to 
southern hLchigan and m the Appalachians south to 
Uabama Average trees tower 70 to 90 feet and have a 
ihapely crown some 100 feet across American Japs 
lese (Costanea ereruua) and Chinese (C<s«fdaca ntoZ 
'unma) chestnuts have been crossed to develop a 
iiseastoreeistant hybrid Ihe European or Spanish 
[CosZanea loZtva) and the Amencan chestnuts are now 
?rown on the Umted States Pacific coast Other 
^mencan species are the chinqusp n which grows in 
the southeastern United States and the so-called 
tiorse chestnut which is a buckeye (see Chinquapin 
Buckeye) 

Chewing GU\I if the sticks of gum Amencans 
:hew in a year s time were pUced end to end Incy 
would circle the earth more than 35 times Amencans 
chew more gum than all the rest of the earth s peo- 
pletogether However dunng two world wars Amer- 
ican soldiers introduced the treat to the people of 
many lands 

The saps of cacti plants and many trees have been 
used for chewing since before the dawn of history 
Spruce gum was a favorite in the Umted States before 
General Santa Anna the Mexican dictator brought 
some chicle to New York City about 1860 during 
one of his penods of exile A New York inventor 
Thomax Adams found it an unsatisfactory substitute 
for rubber but he cooked some of it broke it mto 
small pieces and placed it on sale in a neighbonng 
store It sold quickly even though it had no flavor 

AliOiiisviJle Ky dniggst JohnColgan iscredited 
With first flavormg chicle m 1880 He used an 


Latex IS obUmed by gashing the trunks of trees 
and catching the oozing btex in canvas bags A tree 
can be tappi^ once every four to e gbt years TI e latex 
IS boiled until the water content is reduced to about 
3o per cent It is then hardened and kneaded into 
blocks of about 25 pounds Central American chicle 
colleitors and boilere are called cAickZeros there are 
about 20000 of them (For a peture of a chicle 
block «ee Central America ) 

Most of the bases are shipped to the Umted States 
There m air-condiuoned factories they are cleaned 
Stored and mued with other ingredients in revolv 
iDg ovens which are kept at a temperature of about 
250" P The mixture has a doughlike appearance 
when it comes fn>m the oven Boll ng machines flat- 
ten the dough mto slabs the thickness of gum 
Next the mixture is given a conditionmg treatment 
BO that the gum will retain its flavor Finally the 
slabs are scored to stick sues which are separated 
mdividiially wrapped and placed In packs of 
five All th^ processes are done with machmery 
Chewing gum firings about muscuihr re^xatioo 
probably because the chewing is imitative of eat ng 
Some dentists warn against excessive chewing of gum 
they claim that the constant bathmg of teeth in the 
sugar and syrup contained in the gum increases 
tooth decay 

Cheyenne Through a turbulent early history 
of sharpers gamblers railroad construction vigi 
lantes and cattle and sheep wars Cheyenne has 
grown into Wyoming s capital and largest city It lies 
on a 6 000-foot plain m southeastern '\\ yoming The 
plains westward upslope rises mto the nearby 
(uriimie yilountams. 
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CHEYENNE 


WYOMING’S CAPITAL CITY’ 
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Fairchild Aerial Surrey new of Chejeane shows the great 
strpoit (top), and the bustness secUou (foreground). At the 
upper left is the State CapttoL 

In 1S67 Gen. Grem-ille M, Dodge, the Union 
Pacific's chief en^eer, selected the site as a division 
point on the nation’s first transcontinental railroad. 
He named it after an Algonquian Indian tribe, whose 
pronunciation nas s/n-dn’na. The earlv ^ttiers 
soon shortened this to sAi-en', the preWnt pro- 
nunciation. 

Before Fort D. A. Russell was completed (to protect 
contraction uorkera from Indian attacks), rumor of 
land selection brought in speculators, gamblers 
raloonkeepers, storekeepers, and freighters. They 
binlt a frontier town of flimsj- shacks, tents an'd 
sod houses. The rail line from Council Bluffs, Iowa 
had then been completed to Julesbmg, Colo., a hun- 
dred miles to the southeast. The rails reached Chev- 
eime in ^ovemter 1S67 and drove on westward. The 
logilantes hph laws brought some order, but the 
sharp e-sploaon of “sa-shooteis” continued ac the 
frotier seethed under the differences of rail workers 
gold seekers, cattlemen, and sheepmen 

?rLf™f Cheyenne rests on state 

and federal offices, great raU workshops, an imm^e 
airplane test and repair depot, an oil refinen- a 
meat-packing plant, and a laige uholesale 
tod. Fort EurtdJ, fa 1930 War 

States senator, adjoins the city on the northwest 

Alany acres alontF the =horr«: nf o i 

u-ithin or borderihe citv h^-P W 

Other points of interest include 

designed in 18-87; the Supreme Conrf P Capitol, 

1937, which houres theZnTC^Sl^’ 

rtote hMortrt, »d ibfat* »7 


departments; and the red-brick Governor’s ilsjir-- 
erected in 1905. Chej'erme Frontier Dai's, an airci! 
five-day fete that features a rodeo, is attendel b 
thousands of visitors. 

Shortly after Wyoming -was made a territory in IKS 
Cheyerme uas made its capital; it remained the c£> 
ifal when the state entered the Union in 1S90. Ik 
city has the commission form of government (^; 
also Wyoming.) Population (1950 census), 31.935. 
GhI-ANG KAI-SHEK (pe-dng'' In’ sMIf) (bom ISK.l 
A united rigorous China, free of foreign domimt: r 
— that was the lifelong dream of Gen. Chiang K£- 
shek. As president and premier of the Chinese P.epA- 
lie and commander of its army, General Chiang stiw? 
to make that dream a realitj’. In his efforts, h® b- 
came one of the most controveiaal men of his fee. 

Chiang was the son of a middle-class wine merflsii 
of the i-illage of Chikow in Chekiang provinK. iite. 
he was 15 years old, his mother, following the Cferie 
custom of that time, arranged lus marriage to a gri 
uhom young Chiang saw for the first time on his nel 
dmg day. Already determined on a military career, fe 
young husband went to Tokyo in 1907 to study at tie 
Mibtary Staff College. There he became a discip’eC 
the exiled Chinese revolutionary, Dr. Sun Ist-^ 
‘‘Father of the Chinese Republic.” In 1911 Ck^ 
returned to China and took part in the reiolt irL’i 
established the Chinese republic. 

Exiled to Japan 

When the republic fell into the hands of reack^ 
aries, the young officer joined in an unsuccessn^ 
revolt in 1913, which cost him his army post; 
another in 1916, which forced him into tempoT-'y 
e.vile in Japan, In 1923 Dr. Sun sent him to Mcstc* 
to study Soviet military and political institut:’^ 
On his return Chiang founded a military academy S' 
Canton, the southern stronghold of the rerok'ti -• 
aries. After Dr. Sun’s death in 1925, Chiang- ^ 
ported by his well-trained ladets, rose to power in ta 
Kuomintang (Nationalist party) and in 1926 9* ^ 
command of the Nationalist army. 

General Chiang then began his conquering sdvm- 
to the north of China, with Peking, capitidoffh^^ 
republic, as liis goal. In an epic 1,209-mile maica-^-; 
gained control of south and central China. ^ j’"’ 
he estabbshed his capital at Nanking. Aknced 
the growth of Communism, Chiang disnu^ ^ 
Soviet adrisers and ruthlessly crushed the Cmc*; 
Communists. When Kuomintang officials denoffiK« 
him. Chiang, in a characteristic gesture, ^ 

his offices and went to Japan for a brief visit. 

Alairiage to Soong Mei-ling ^ ^ 

Having divorced his childhood wife somej^- 
previously, Chiang proposed marriage 
^lei-ling, of the famous Soong family. The h®g 
the family, Charles Jones Soong, was anAmf ^ 
educated Chinese who became a Cliristian lo^® 
and made a fortune by publishing Bibles. 
marriage to a Chinese Christian woman caffis 
sons and three daughters, all of whom were rta 
in the United States. One of the sons, T. t* '' 
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became China sleadmE financier The eldest d& ^hter 
Booni; Ai ling married Dr II H Kung banker and 
‘ minister of finance The second daughter Ssong 
Chmg ling became the wife of Dr Sun Yat^n 
Mei ling a graduate of \\ cUe<U> College nas re 
' nowned for her beauty and her brilliant mind To 
' marry her Chiang Ivai «hek promised her m therthat 
he e ould study the Christ an relig on hfei 1 n(, and 
Chinng were married in 1927 It nas due liiirely to 
' her that Chiang became a Methodist in 1930 As her 
husband s secretary and most tmsted adv ser Ma 
dame Chiang became one of the world s famed women 
Trying to Build a United China 
Soon after his marriage Chiang resumed command 
I of the Kuommtang army and cont niied his drive to 
i the north In 1928 his army entered Peking (Pe ping) 
I and as chief of the Kuommtang party Ch ang be 
1 came the head of the Republ c of China 

China however w asst 11 far from unified Foryears 
( Cliiang battled insurgent regional eomni.»nders and 
armed Communist forces ^Vhen Japan invaded Man 
/ chur a m 1931 Chiang offered no res stance as he 
believed China still too weak to rsk a war Wide- 
I spread cr ticism of his policy forced him to res gn 
as head of the nation but he continued as comniander 
ofthearmv In 19J3 he male peace with Japan 

. Chiang was pla)ang for t me He speeded hw pro- 
) gram for umfjTng and strengthening Ch na He got a 
, measure of accord from the Communists and with 
^ the aid of foregn adrisers worked to nodenusc his 
army and air force In 193o he became premier and 
, w th Ma lame Chung launche 1 the hew lafe 
f ment — a program designed to improve the lot of the 


CHIANG KAI SHEK 
masses through education home industries and self 
hefp “nie Ch angs hoped that bit by bit the program 
would ease the va«t poverty and to 1 of the peasants 
Japaneie Invasion and Second World War 
When Japan flga n invaded Chinaman undeclared 
war July 27 1937 the nation rallied to Chiang as 
its ffencralunma He saved most of Ch na from the 
invaders and accompl shed the gigantic task of mov 
mg udustres and srhools to the interior In 1942 
m the second \orld33ar he became Allied command 
er m Ch na {*« World ^^ar Second) He was elected 
Ch na 8 pre< dent m 1943 and re-elected m 1948 
China received economic a d from the Un ted 
States b it Chiang fa led to push economic and politi 
cal reforms Corruption ri Idled his Nat onali't gov 
eminent funds were misused and fantast c inflat on 
brought increasing hardship to the masses hational at 
China was tottenng Critics of Chiang blamed the 
crisis on his fa lure to clean up pol tieal and econom c 
pnetee* His supporters countered that the over 
whelming problems and the armed aggress on of Chi 
nese Con munists were too much for one man without 
strong ntemational support 

Ple«» lo Formosa Gets American Aid 
Cl lang had renewed the war agamst the Chinese 
Communists m 1945 and was steady drven back 
Mhen the Comnmniste won control of China in 1919 
Chiang ewiaped to Formosa where he set up a refugee 
government Madam Ch ang went several t mes to the 
Unite I Slalev to plead for more Amer can &i 1 
American mhtiij aivsers helped train Chiang s 
army oo Formosa rh te guerrilla bands fought on the 
ma oland In 10>1 Chiang vas re-elected president 
and some 13000 veterans of tie Korean ar— vho 
hid refu e 1 to return to Red Cl na— joined his army 
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Th GIANT CROSSROADS 0/ MID-AMERICA 


^HICaGO 0d 6 of the first white men to viMt the 
^ site o( Chicago the famous French explorer 
Ren(5 Robert Ca\ eher, Sieur de La Salle La Salle s 
keen ejes saw more than a sluggish riser idling 
through swampland to enter Lake Michigan This 
lie eaicl, “wdl be the gate of empire tins the neat of 
commerce ’ 

The story of the development of the city is is 
amasmg as the accuracy of La Salle g prophecy In 
JS3<J Chicago consisted of a cluster of log labins 
huddled close to Fort Dearborn Sixty years later the 
city had passed the million mark m populaDon 
Today it is the second largest city m the Western 
Hemisphere and the sixth largest in the world 
The once-dreary swamp now contains moie miles of 
streets than some states have roads it ha* more tele 
phones than Russia It handles more freight and it 
spends more money for governmental purposes than 
some member countries of the United Nations Tliree 
fourths of the itates have less people than Chicago 
ind one third of the atites have fewer radio stations 
fa SIX blocks on Chicago s State Street moiw retail 
clothuig dry goods and department store business is 
Iransaeted than in any einular area m the world 
Chicago IS second only to \\ i«hmgcan D C m 
space occupied by federal govemmeot agencies 
Chicago leads other cities in many Gelds U >s the 
sorlds greatest railway center the terminus of 19 
trunk lines wlioee combined mileage is half the entire 
railroad mileage m the United States It is the 
worlds greatest livestock market and meat-packing 
center, producing about one sixth of the nations 
meat output It 13 the world s largest gnun market, 
ind the prices paid for wheat on the Chicago Board 
of Trade help fix the price of the rmtiun s bread 
Chicago IS one of the nation a great ports handling 
tremendous cargoes of iron ore coal and limestone 
for steelmaking It is the foremost mail-order dis- 
tributing center The Chicago metropolitan urea 
makes more machinery and communication equip- 
ment and builds more railway equipment than any 
other place on the globe Its agricultural implement 
industry supplies farmers all over the world 
The Ground Plan of the City 
The visitor who approaches Chicago from Ixike 
Michigan Bees a great metropolis cnrv ng along the 
shore for more than 29 miles To the north stretch 
the pleasant north shore suburbs arid Fort Sbernlan 
and the Great Lakes Naval Tramms^Stst on Twthe 
south he the busy manufaeturuig cities of northwest- 
ern Indiana — Hammond, Cast Chicago Wbihng 
Gary — belching smoke by day and flame by ni^t 
At the heart of the citv is the Chicago River The 
North and South branches of the river form a gigantic 
“k" with Its basv on the lake Near here la » d|mae 
cluster of the city’s largest bull hugs gathered on 
or near a rectangle seven blocks long and frre 
blocks wide This is Chicago a famous Loop girdled 
by a belt of elevated railways Within this crowded 


popalitiea (IdSO tensm) 3 620 9112 Cook Countv, 
4S0S7« mttropoWan area 5 495 364 Growth of 
uty 1SS7 4 170 tSSO 29 063 ISgO 503 185 !$00 
}6B85S IBifi 3396 808 
Area Land 212 9 aq mi inland water 4 6 sq mi 
Looahsa 41*50 N lat 87*37 W long 
AHitiide Highest 6Ga ft lowest 581 ft 
TraiuporiatioD Rnilreadg 19 Crunk and 17 belt and 

terimoal iboUt Great Lakes sistem and Illinois Water- 
way atr 15 airlines hmhu.ojit 8 national 13 state 
CUmale Atragt lempriyMurei— annual 50® high 
esc monthly 75* (July) lowest monthly 25® (January) 
Xivcace preeipOa/ion'-anniial 33 inch** 


■liatrict a quarter of a milbon people work and 
another imlhon eoroe every day to shop transact 
business and ‘see the sights ” 

The stone and steel of this tower miged gky line 
18 softened by tree fined drives and parks along the 
lake front Lincoln Park to the north and Jackson 
Pirk to the south are great wooded expanses while 
Grant and Burnham parks form a geometric green 
rug for the city’s ‘ front yard ’ 

RaJiatiog from the Lwp are Chicago s three huge 
sprawiingseetions— North Side South Side and ^ eat 
Side (to the east lies Lake Michigan) Each aoction 
IS a subcity of about a imllion people containing 
Its own residential areas, shopping districts, industrial 
plants, and lecreation grounds 

Crossroad* of Amstlca 

Located near the center of North Amenew Chicago 
IS a gigantic center oI tranaponation by water, r^, 
rood and air Five harbors at the foot of Lake Michi* 
gan make the Chicago area the second largest port 
on the Great Lakes From here foreign and domesiio 
steamship lines carry on trade with Europe by way 
of the Great Lakes-St Lawrence Rner water route to 
the Atlantic To the south and west is the Illinois 
Waterway connecting Chicago watn the Mississippi 
River and the Gulf of Mexico 
Chicago also lies astride the natural land routes 
between Eaxtand West Here Lake Michigan thm^ita 
far down into the Middle West fon-mg highways as 
well aa rail lines to converge at this point As a 
result the city has become the nation’s greatest 
tennious for bus truck, and rail transportation 
ChtCagp’a location has also made it a vital avaa- 
tion center Chicago Midway Airport is one of the 
buMest m the w arid Airplane arrivals and departures 
fima here average one every two mmutes day and 
tught The «tj also oims huge 0 Hare Field north- 
west of the city and Meigs Field for snuU aircraft 
at the lake front 

A Giant of Industry 

In addition to being a transportation center Chi- 
ca@3 is also the mdustnal capital of mi Idle America 
Much of the city’s manufacturing is based on the 
abundant natural resources that he wathin easy 
traoynrtaiig distance of the city These resouices 
inelode nch deposits of iron ore and coal, numerous 
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oU wells, heay stands of timber, and a fertile soil 
for raismg food ciops and livestock. 

From the 12,000 mdustnal establishments in the 
Chicago metropolitan area comes an enormous supply 
of manufactured goods. During an average y^rThe 

ing, 498 i^Hon^abiSted m^ta^S 
hon; maclnnerj., 460 million; iron and ^tS 'Ss 
chemicals,”^ m£r and 

The People of Chicago 

of growth has been slower than that of n * 
suburbs. From 1940 to 195 ^ 1 ^: 1 ^ ^°“”^ 

creased only 7 per cent- dul J th 
suburban population increased 17 peTrenf""'^ 
During the lS40’s and ISoO’s the first l^r'oo 
of immigrants settled in Cliicago. ThefnSthS 


and Germans. Later more than 30 otBe 
national and racial groups entered CM. 
cago. Manj- of these people set up thea 
own “cities within the city.” By 1930 
the number of foreign-bom resideafs 
reached a high of 855,777. Since tkl 
time, howeyer, their number has steadily 
declined and the distinctiye conununitis 
haye largely disappeared. Today tie 
largest foreign-bom group are the Pole, 
followed bj' the Germans, Italians, Ril- 
sians, Scandinaadans, Irish, and Czech. 

The decrease in the number of foreb 
born was accompanied by a steady in- 
crease in the Negro population. At tb 
end of the first World War there ivere 
about 100,000 Negroes in the city, by 
1950 this number had risen to about a 
half million, most of them concentrated 
on the city’s South Side. 

Six counties are considered part of 
the Chicago metropolitan area— Cook 
Du Page, Kane, Lake, and WiU counfe 
in Illinois and Lake County in adjoimn: 
Indiana. This aiea coyers 3,482 square 
miles and contains an average of more 
than 1,500 pereons per square mile. 
Chicago Turns Its River Around 
Chicago has had to meet many prob- 
lems brought about by its rapid groidb 
One of the chief problems for many 
years was sewage disposal. At fci 
Chicago emptied its sewage into thelal' 
and drank contaminated wafer. He 
result y as a high typhoid-fever rate- 
After several corrective measures had 
failed, Chicago finally found a solut'ca 
in 1890. West of the city floned tb 
Des Plaines River, which emptied into the Ilbn"-- 
and thence into the Alississippi. The bed of tb 
Des Plaines was slightly lower than that of lb 
Chicago River. A canal was built joining the fim 
and promptlv the Chicago River reversed itself 


began to flow out of the lake instead of into it. 
reversed river carried the sewage out of the cij 
and reduced the typhoid rate to almost zero. 

This system worked effectively from 1900 to 193 
Then the federal government ordered that 
water diverted from Lake Alichigan be reduced fro® 
10,000 to 1,500 cubic feet a second by 1939. 
cision forced the city to build treatment plants o* 

CArf-nran ,71 1 rriT v t y /nr« ntinniS? 


sewage disposal. The new plants began functioniOr 
in 1939. Aleanwhile, the Sanitary' and Ship 
as it is called, became a vital link in the IMO- 
Waterway', completed to the Alississippi in 1933. 

Other Problems of Growth - 

Traffic control has been another major problem, 
relieve acute congestion in the Loop, 62 
freight tunnels were built 40 feet below 1^® , 
Through them 150 electric locomotives haul g 
to commercial houses and remove waste raatena ■ 
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Surface traffic continued to increase so tremen- 
dously' that in 193S the city began construction of 
passenger subwaj's to link up with elevated railroads 
in outlying districts. Automobile and truck trafiic 
vas speeded by widening main arteries of travel; 
many streets were limited to one-way traffic. 

Further advances were made in 1952 when voters 
approved the construction of a West Side subway and 
additional superhighways into the city. The huge 
Congress Street Superhighway connecting the West 
Side with the Loop was to be completed by 1956. 

More space for the growth of the central business 
district has been provided by- permitting the construc- 
tion of business buildings over railroad tracks and 
terminals. The Chicago DaUj* Xews Building and the 
great Merchandise ilart were among the first struc- 
tures built over the “air rights” of railroads. 

Tlie crowding of the Loop caused smaller business 
districts to spring up in outlj-ing neighborhoods. 
These are much fike independent cities, often having 
their own neyyspapers and business associations. Some 
of the large Loop stores have branches in these neigh- 
borhoods. Mam' of these shopping centers serve 


populations as large as such cities as San Francisco, 
Cincinnati, and ^Milwaukee. 

The Far-seeing “Chicago Plan” 

The development of the so-called “Windy- Cify'”lEs 
proceeded according to a bright dream of city- buildin: 
called the “Chicago Plan.” This grew out of the gi«i 
World’s Fair of 1893 held in Jackson Park. The strik- 
ing beauty- of the Fair buildings and grounds— th» 
work of Daniel H. Burnham and other noted arcL*- 
tects — so impressed leading citizens that a program 
for Chicago’s esthetic development was begun. 

In keeping yvith the city motto — ‘T Will”— much c: 
the Chicago Plan has already been accomplished. .1 
magnificent boulevard skirts Lake ^Michigan nearly 
the length of the city. About 35 miles long, it hordes 
Jackson and Burnham parks south of the Cuicago 
River and Lincoln Park north of the river, 

Chicago has built more than 200 miles of boulevards. 
A network of them links together the city parL=. 
Others lead beyond the city to the forest preserves c; 
Cook County; and still others join the various tracts 
of the preserves. Here are 1,750 acres of riveis 
and lakes; 1,400 acres of golf courses; and 700 


PLACES TO WHICH CHICAGOANS POINT WITH PRIDE 


Places of Business 

.\merican Furniture Mart (opened 1924), housing show- 
rooms of the nation*s leading home furnishers. 

Calumet Harbor, one of the nation’s busiest ports. 

Chicago Board of Trade (organized 1S4S), tvorld’s 
largest gram exchange. 

_ Chrcago Mercantile Exchange (founded 1919), dealing 
m sales and future contracts for daily carloads of eggs 
onions, potatoes, poultrs-. butter, and apples. ’ 

Conrad Hdton Hotel (completed 1927), tvorld’s largest 
bolel. 

Mamhall Field and Company (founded 1852). one of the 
most famous department stores in the ivorld 

Merchandise Mart (completed 1930). world's largest 
commercial building. '' 

Midway Airport (opened 1927), one of the busiest air- 
neios in the world. 

Midwest StMk Exchange (organized 1949 from four 
Citj' exchanges), financial market of middle America. 

ilontgomeiy Ward and Company (founded 187’’) 
world s first mail-order house. 

&ars Roebuck, and Company (organized 1886), largest 
™^-fcder organization in the world. 

Enion Stwk^ards (established 1865), world's largest 
unit for marketmg hrestock and processing meat. 

Places of Culture 

-Estronomical Museum fded;- 
cated 1930), first in the Western Hemisphere 

’^“^‘'‘"t«„<otpnized 1882), housing 'one of the 

Tnd d«S: 

Chicago Academy of Science Museum (built IROtt 
portreymg the natural historj- of the Chicago re^oa. 

C^cago ^stoncal Society Museum (opened 1932) con- 
pertaining to national and local hUtoiy 
® , (founded IsS) one 

Chicago ^blic Libraiy (opened 1897), having about 60 
hranche^d many other subbranches and de^^tSrio^ 


John G. Shedd Aqunrium (opened 1930), contaimsg 
about 10.(X)0 living specimens of fishes, reptiles, mfimm sh , 
and birds. 

Museum of Science and Industry' (opened 1931), con- 
taining exhibits and elaborate working models showing 
the appUcation of science to industrj*. 

JsewbeiTj* Librarj’ (established 18S7), world famous for 
collections of rare books, Americana, American Indian 
culture, and genealogv'. 

Oriental Institute of the tTnivereitj* of CHiicago (op^ed 
1931), housing great collection of materials of the ancient 
civilizations of the Near East. 

Places of Interest 

Buckingham ^Memorial Fountain (dedicated 1927), haf* 
ing 45 million candle power of colored lights. 

Garfield Park Conservatorj' (opened 1907), largest in 
the world under one roof. 

Hull House (opened 1SS9), one of Americans first settle- 
ment houses (see Addams). 

Lincoln Park Zoo (opened 1S6S), attracting as man)' ns 
100,000 visitors a day. 

Medical Center Ojuilt around Rush Medical Colleg^’ 
established 1837), one of finest in the nation. 

Palmolive Beacon (built 1929), having 2 billion candle 
power. 

_ Soldier Field (completed 1923), one of largest stadiums 
motion, with a seating capacity' of 102,000. 

Water Tower (built 1SC9), sentimental reminder o* 
daj's before the great fire of 1871. 

Places of Education 

Chicago Teachers College, founded 1867. 

DePaul University, founded 1S9S. 

Williams College, founded 1890. 

Blinois Institute of Technology’, founded 1940. 

^yola University’, founded 1S79. 

Mundelein College, founded 1930. 

^ orthwestem Universitv, Chicago Campus, opened 1925. 

KooseveltCkiUege, founded 1945. 

pf-^^rancis Xavier College for Women, founded 1912. 

University of Chicago, founded 1890. 

University of Illinois — graduate schools, opened lS9o, 
-^a\’y Pier Branch, opened 1946. 
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FAMOUS LANDMARKS 



acres of zoological and botanical gardens These 
recreation centers include about 40 000 acres {See 
Parka and Playgrounds ) 

A notable result of the Chica/^o Plan eras the eon 
struct on of Wacker Drive along the south bank of the 
river Crumbling old business houses and factories 
were tom down and an uns ghtly commission market 
was moved westward acker Drive was double* 
decked with an upper and lower level 
Chicago has jealously guarded its front yard 
Grant Park from commercial ration by pemultu^ 
only CIVIC enterprises to be built there Grouped 
here are the Art Institute the Goodman Memoml 
Theatre Natural History Museum Shedd Aquanum, 
Adler Planetarium and Sold er Field 

City of Skyscrapers and Conventions 

Tradition credits Chicago with being the birthplace 
of the skyscraper in 18S4 (see Building Construction) 
Today the city has a magnificent array of Oie^ slnic 
turea chiefly in the Loop and along Mich gan Avenue 
A city ordinance limits the he ght of buildings to 261 
feet but allows higher setback towers which do not 
cut oiJ light and air from adjoin ng structures From 
the lake the array of skyscrapers looks 1 ke a huge 
man made mountain range Atmght gleam ng 1 ghts 
in these soaring bu Id ngs make a sky 1 ne of unsur 
passed beauty and grandeur 
The pinnacle of the c ty 8 1 ghts is the 2-b 11 on-can 
dle-power revolving beacon atop the Palmol ve Bu Id 
ing 600 feet above Mich gan Avenue It can be seen 
by aviators at a distance of from 150 to 500 mlea 


THE WINDY CITY” 



Chicago IS one of the country s greate t convent on 
c ties Presulenls nominated in pol tical convent one 
here were Lnooln (ISCO) Grant (1568) Garfield 
(1880) CIevebDd(1884andlS93) Benjamin Harr son 
( 1888 ) Theodore Roosevelt (1904) Taft (1908) Har- 
dDg(1920) F D Roosevelt (1933 1940 1944) and 
Esenhower (19S2) Every year Chicago i? ho«t to 
about a thousand conventions and trade sho a The 
lotemational Livestock Evposit on held annualK m 
the Chicago Convention Building and International 
Amphitheatre is of interest to all fanners and 
stockmen 

Soldier Field an outdoor stad um m Grant Park 
eeats more than 100 000 per'ons and the Chicago 
Stad um on the near West S de seats 25 000 pervoas 
m a bg hall Wngley Field home of the Cubs 
Chicago 8 Natonal League baseball team seats 
about 38 000 Conuskey Park home of theAmer can 
League While seats about 50 000 

Education and Culture In Chicago 
ArtsticaUy and intellectually Chicago holds high 
rank In the city are many well known mstitut ons 
of higher learning («« pieced ng page) The c ty 
Itself maintaiii!i a normal college and three junior 
colleges The ggantic Medical Center built on the 
LVest Side during the 1940 s and 1050 s has helped 
to make the e ty a v orld leader in med cal educa 
tion and research The multim 11 on-dollar project 
was constructed around Rush Medical College 
Ch e^o IS also tl e music center of the Middle 
West Theodore Thomas founded the Chcago Sym 
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phony Oichestra in 1891 and conducted it until his 
death in 1905. Music lovers throng Orchestra Hall to 
attend the series of concerts given by the orchestra 
dining the winter and spring months. In summer, 
Chicagoans enjoy outdoor concerts in Grant Park 
and in Ravinia Park north of the C!t5'. 

The city supports four daily newspapers that have 
a cnculation of more than half a million each and 
more than 40 radio stations (AiM and FM). After the 
second lYorld War four teleidsion stations were con- 
stmcted; an additional siv channels were allotted 
the city in 1952. 

How Chicago Is Governed 

Chicago’s mayor-council form of government was 
estabhshed by the city charter granted in 1837. The 
mayor is the cliief evecutive. He is elected for a 
four-year term. Jilembers of executive boards, depart- 
ments, and commissions are appointed by the ma3'or 
and approved bj’ the council. 

The Citj’ Council acts as the legislative branch of 
government. It consists of 50 aldermen, one popularly 
elected from each of the cit3'’s wards. The judicial 
branch of the cit3’ government is the Municipal Court, 
composed of an elected chief justice and 36 appointed 
associate justices. 

The city operates three major public enterprises: 

1. Chicago Housing Authorit3’' builds and manages 
public housing projects. 

2. Chicago Land Clearance Commission acquires 
slum areas and sells the land for redevelopment. 

3. Chicago Transit Authorit3’ manages the cit3’’s 
transportation sj’stem. 

In addition to the city government, Chicago citizens 
are served 63' five other independent government 
bodies, each having the power to lev3' taxes: 

1. Board of Education administers the citj- school 
sj’stem from kindergarten through junior college. 

2. Chicago Park District manages the cit3*’s paiks 
and many miles of boulevards and lake shore. It has 
its own police sj'stem. 

3. Sanitaiy District operates the disposal of sewage 
in the Chicago area. 

4. Cook Countj’ Forest Preseive District supervises 
about 40,000 acres of wooded recreation areas. 

5. Cook Count3' government enforces state laws in 
Chicago and in 28 adjoining townships. The chief 
agency is the Board of Commissioners (10 of the 15 
members are elected by Chicago voters). 

Other county functions are conducted by the state’s 
attorney, sheriff, coroner, assessor, clerk, and treas- 
uier. Courts of justice include the First District Ap- 
pellate Comt; Superior and Circuit Courts (includ- 
ing Criminal Court), which have identical jurisdic- 
tion; a count3’ court; and a probate court. 

From Discmery to Fort Dearborn Massacre 
In 1673 two French ex-plorets, Louis Joliet (Jolliet) 
and Father Jacques Jilarquette, paddled their canoes 
down the Chicago River to its mouth at Lake Michi- 
^n. Tliej' w ere the first white men to visit the site of 
Chicago Si\ i-ears later La Salle traveled the same 
loute. La Salle called the place by its Indian name 
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In 1836 one of the city’s pioneer buiideis, John Wentsorth, 
trudged barefoot up a wide country road into Chicago. 



shopping centers in the world. 


Checagou, meaning “place of the skunk’’ 
onion” (another translation, “great” or “powerful )• 
Although man3' fur traders passed through the 
no permanent settlement was made for a hunow 
3'eais. Then about 1780 Jean Baptiste Point du >-ah ® 
(also spelled de Sable or au Sables) built a cabin on the 
north bank of the river. Du Sable, bom of French an 
SMto Domingan parentage, developed a large tra e 
with the Pofawatomi and otiier Indians of the rcpoij. 
In 1800, however, he told out foi 81,200 and departed. 






Meanwhile m 179o the Indans had signed tJie 
Treaty of Greenville (Oh o) ceding the area to the 
United States In 1803-4 Fort Dearborn i\as bu It by 
Capt John Whistler grandfather of the noted painter 
James Whistler The folloMing year John Kinzie 
an energetic Scotsman took over Du Sabfe e old cabm 
and began a prosperous trade with the Indians Soon 
a dozen cabins n ere erected in the shadow of the fort 
They housed the Kinzies a few French families dis 
charged soldiers and farmers 
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When thcW ar of 1812 broke out the American post 
aMfockiaac Sfiefugan Territory waseas ly captured 
ba UieBr tish and the r Indian allies General William 
Hull Amer can commander at Detro t then ordered 
the evacuatioQ of Fort Dearborn ‘ provided it can be 
rffected with a greater prospect of safety than to 
lemam This provis on however was mystenously 
m % Dg from the message received at Chicago The 
uneasy garrison abandoned the post and set out for 
Fort Wayne Ind on the morning of Aug 15 1812 
They were attacked almost at once by a Potaw at- 
om narpart} Fifiy itron ere killed — }2 nvlitiamen 
26 solders 2 women and 12 children The others 
werecaptured — 29solders 7 women ani!6children — 
an I later died in capt vity or were released for ran 
«om The K nates being frien lly with the Indians 
were spired "Hie post was burned down 
CrowiK of a Frontier City 
Four years bter Fort Dearborn was rebudt Kinzie 
letumed and some settlers arrived but growth was 
sk>w Dunng the 1830 s however there began a mush 
twDi growth unmatched by any city in the world The 
area li^ been cleared of Indiana A harbor had been 
made by cutting through a sand bar at tl e mouth of 
the nver The front er w as moving w est ward and thou 
sands of Easterners arrived by wagon and by boat 
In 1837 when Chicago became a city its future was 
assured New farms were being caned out of the 
nearby praine and the manelously fertile soil was 
\ lelding large crops Wheat from miles around began 
pouring into the city Grain elevators sprang up along 
the nver banks and an endless proce««ion of br gs and 
schooners earned wheat to Buffalo Cattle sad hogs 
came from the prairie farms to Chicago >laughter 
houses where they were pacled into barrels for 
<hjppiQg to ma^ets as far aw-ay as London {Ste 
^^eat Packing ) 

Industries were established and surplus manufac 
tuies found eastern markets Bnga brought lumber 
down the lake and Chicago became one of the largest 
lumber markets in the nat on Rush Medical College 
was founded m 1837 and soon a city hospital follow ed 
Free schools were established in 1^1 
The Dlino s and Michigan Canal was opened m 184S 
connecting the Chicago River with the Des Plaines 
River at Jol et The new water highw ay brought gram 
and meat to Chicago that would have gone to south 
em markets By 1850 the thnving young city was 
handliQg ten times as much gram as New Orleans 

Coming of Railroads and ihe Big Fire 

Merchants in Chicago bod argued against ra Iroads 
They wanted formers to bnngin their products in per- 
son so that the visitors would spend their money here 
\then rail traasportat on arnv^ m 1848 however it 
brought even greater prospenty Chicago became a 
vast wholesale market destined to supply 23 states 
Between 1840 and 1850 Chicagos population had 
rtsen from 4 470 to more than 29 000 and within the 
next decade it sprang to almost 110 000 
AlBiough Chicago s economic structure was built on 
a firm foundation its houses were set upon mud Its 
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marshy site was so unhealthful that in the early 1850’s 
the death rate was e^remely high. In 1855 Chicago 
met the challenge and raised the level of the whole 
citj' between 12 and 14 feet, filling the marsh with 
sand and clay dredged from the river channel. 

On Oct. 8, 1871, came the great fire. It started 
in a barn on De Koven Street. Three and a quarter 
square miles, including the entire business district, 
were destroj'ed. In the 27 hours the fire raged, 17,450 
buildings were consumed, including 1,600 stores, 60 
factories, and 28 hotels and public buildings. About 
250 fives were lost, and the property loss was nearly 
200 million dollars. Rebuildmg began almost before 
the embers had cooled. Within two years a new citj' of 
brick and stone had arisen from the ashes. 


Labor Troubles and Other Disasters 
Rapid industrial growth led to many labor disturb- 
ances. A strike at the McCormick harvester works 
culminated in the Haymarket riot of May 4, 1886, in 
which a bomb killed seven policemen and injured 
many more. Four men accused of inciting the not 
were hanged; three others who were sentenced to pris- 
on were pardoned in 1893 by Gov. John P. Altgeld. 

Again in 1894 Chicago was the center of a nation- 
wide strike of Pullman workers. President Cleveland 
sent troops into the city, over the protest of Governor 
Altgeld. In 1937 ten strikers were kdled in a clash 
between workers and police at the plant of the Repub- 
lic Steel Company. Other tragic episodes in the city’s 
historj' were the Iroquois Theater fire in 1903, in 
which 598 persons lost their hves; and the sinking of 
the Eoitiand evcursion boat in the Chicago River in 
1915, with a death toU of more than 800. 

Chicago Becomes an International City 
Chicago’s first world’s fair was the Columbian Ev- 
position of 1893. The fair, openmg a year late, cele- 
brated the 400th anniversary of Columbus’ discovery 
of America. In the years following the first World 
War the city had its greatest growth, incieasmg 
its population more than two thirds of a million 
between 1920 and 1930. 


During the 1920’s Chicago made headUnes with its 
gangsters’ wars, gaudy funerals for hoodlums, and the 
clowning of its mayor, hleanwhile great achievements 
received little attention— skj-sorapers rose in the Loop 
and along Michigan Arsnue; parks were beautified 
and enlarged; and boulevards were built or e.vtended. 

In 1933-34 Chicago held its second great world’s 
fair, the (^ntuiy of Progress, commemorating its 
100th anniversary as an incorporated town. The 
buildings w ere erected on land taken from Lake Michi- 
by ffling in along the shore. The Railroad Fair of 
1948-49 occupied the same ground 
The first atomc pile in history^' was activated at 
the Umversity of Chicago, Dec. 2, 1942. Four yeare 

TTnHW Laboratory was opened at the 

Unn^tj of ChiMgo. Some installations are now 
m Du Page County west of the city. 

construction projects were 
teng built in the city. One was the lOl-acre Lake 
Meadows housing project on a former South Side 


slum area. The other was a huge Loop ofiice building, 
the first Chicago skyscraper to be built in almost a 
quarter century. It was being erected by the Pni- 
dential Insurance Company on the “air rights” of 
the Illinois Central Railroad. 

Chickadee. The gajq acrobatic little chickadee h 
one of the friendliest of birds. In the summer it lives 
in the woods, gathering caterpillars and moths for its 
yoxmg. Instead of traveling south in winter, it makes 
its home in orchards and in the trees of city streets 
With the offer of suet or unsalted peanuts it can be 
persuaded to eat out of one's hand. 

In Us efforts to pick seeds and insects from ani- 
where on a tree, the chickadee seems to be equally at 
ease upside down or sideways. With its glossy black 
cap and throat, gray coat, and w'hite vest, it could be 
very handsome if its constant gymnastics didn’t gic 
it a ruffled, disorderly appearance. The male and 
female look alike. The cheery call clncl:-<i-dee-du-drc 
is often abbreviated to dee-dee-dee. less famihar is 
the song of two or three notes, which is frequentlj 
mistaken for tliat of the phoebe. The natuialat 
Henry Thoreau compared it to “the tinkling of 
icicles on the grass.” 

The chickadee nests in a hole in a tree or stump, 
which it lines with moss, grass, feathers, and phut 
down. Here it lay'S sbc to eight eggs. They are wlute 
spotted with ruddy brown. The bird defends its nfct 
with an odd trick that startles even human intruder' 
It takes a breath so deep that the body swells and 
then suddenly exhales with a popping sound. 

Chickadees belong to the titmouse family Porute 
(see Titmouse). They vary in size from 4 to o* 
inches. The black-capped chickadee {Penthesies atn- 
capillus) ranges throughout the northern and ceiitral 
United States. It is the state bird of New Hamp'to 
(unofficial), Maine, and Massachusetts. The Carolina 
chickadee (P. caroUnensis) nests in the southeastou 
United States, chiefly the Gulf states. It is 
than the black-capped, and the song is higher pitched 
and more lively. The mountain chickadee (P. 
beli) and the chestnutebacked (P. rufcscens) are irfe*" 
ern species. The Hudsonian, or Acadian, cliickadK 
(P. hrideonicrti) of Canada and Alaska and the chest- 
nut-backed have brown markings instead of black. 
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CHILD DEVELOPMENT 


How to Help CHILDREN 
GROW UP 


centunes many strange bel efa called 
old wives tales have grown up about 
children Most of these ideas have been 
found to be in direct contrad ction to 
scientific truths If it were not for the 
cont nuing hel ef in these tales they could 
be regarded as cunosit es of the past and 
not taken seriously 

During the past hundred jears stud es 
of children have been made on such a wide 
scale that they have touched every aspect 
of the child s I fe Through these studies 
w e hav e learned many basic facts about how ^ ^ 
children grow and develop Parents and .t"* t,” 
lead ers who know and use the informat on 
can help children to reach malunty as 
well-adjusted healthy and competent eiti 
tens Parents who disregard tl e facts rear 
problem children to a troubled adult life 
Basic Facts in Child De«slopmsnt 
ThschlldlsnocamlnUtureadult Look 

at any child and you will see that his body 
IS not just a small copy of an adults 
body His proportions are different and he lacks niMy 
of the features of mature people Mentally he is du 
ferent also Until he is an adult adult behavior can 
not be expected of him and he should not be judged 
by adult standards 

Children both grow and develop Growth means in 
create m size Development by contrast means a 
progressive senes of charges m proportions pby^cw 

features and behavior The two processes go on sinm 

Uneously While the child « growing m stature he 
IS also developmg a mature mind and body 

Childhood Is the foundation period of l«* i"® 

foundat ons laid m ch Idhood detenn ne what a pe^ 
will he m adult life both physically and 
Tra ts acquired m early childhood— both desirable 
and undes rable — are likely to persist 
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Bach child u dilfereni Partly because of heredity 
and partly because of environment each ch Id is a 
d slinct and different individual One cannot treat 
all children ^ke and hope to get the same results 

Development comes from maturation and learning 
Maluraton is the unfoldmg of hered tary traits not 
fully developed at b rth This is nature s fo mdation 
On It the chdd must build through lesrnmg the 
physical and mental abilitee needed for successful 
hvmg Leamu^ cannot take place until the founds 
tons are Urd The child cannot for example learn 
to feed himself until his muscles have reache.1 a cer- 
tam sti^ of development and his nerv ous system has 
matured to the po nt where co-ordinated movements 
of h-nd and arm are poss ble Any attempts to teach a 
ch Id to do something before he is ready to learn it 
anu uiiues raoie — are iiae.j ~ r--— '• '' 'j* m dnnmcd to failure Moreover such attempts d «- 

make the mistake of thmkmg that » »» ^ couraw the child and make later learmng at the 

traits will be outgrown that some e^pe.^ 

doesnt count because the child ism little ^dd ,„hy(hmlc not regular Phy scally 

do not outgrow undesirable traits •_ -fj .ndment^v the child grows and develops by fits and 

most of them persist practically unchanged m .tarts The brain for example reaches nearly its 

age although they may th^ be j^not mature sire by the time the child is slx or seven 

mature and subtle disguises This ofcoui« ceareoU but the mternal development of the nerve 

mean that traits can never be changed 1 ^ imins ts not complete until the Ute teens or early 

but only when a person has a strong desire to cnMge ^ developmental pattern also is rhy thmic 

and knowledge of how to bring the change aboov 
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AVERAGE REQUENCY 
Or CRYING SFEUS PER DAY 

8 II^lA16I-8 2i5 



not reg^r. At a given time one ability mav be a( 
quired fast while another is developing very slowh 
Periods of Development in (fhildhood 
Infancj-. From the moment of birth to the ase < 
two weeks, the infant is making adiustments to lii 
outside the mothers body. 

_ Babyhood. From two weeks to two veais. the bab 
IS l^nung to control his body, thus' deereasin^r hi 
neipless dependency upon others. 

-- ^‘■^^.‘^^“dhood From two to six years, the chi]. 
^ learMg to control his environment, thus fu.rthe 
QBcreasing Kis dspendBncv. 

Late chUdhood. From sk years to pubertv th 

*” I* . 

Pubertv-. From about 10 or 11 to 1.3 or Id ve 3 r= 
sexual ^-elopment L. taking pbce. bringintr wlSl 
and new behakon 

-•^dol^nce. From 13 or 14 veais to about ci 
years, the yoimg person is adjusting to adult life am 

prepanngforhislifeworkandman^. ^ 

. , T^e Newborn Infant 

imant at birth is not a rosebud beaii'^v Tf 

has a potbelhed look Md his trunk 

lootLrif‘^“^e?fuUvd^°'T^"^ 

have revealed howe\-er ^t^ientifie studies 

-ausehise;^-::^^^^/^"^ 


an object. He is totally color-blind br-cau^ tie b- 
terior of his eye is undeveloped. Sounds cam • 
penetrate because the inner part of the ear is c].v:;r.i 
with mucus from the sac in which the babv dewk 
oped before birth. Taste, smell, touch, and sedi- 
tions of hot and cold are, by comparison, well dsrd- 
oped. though far from their mature level of fnnttir:- 
ing. There are no indications that an imant cn 
feel pain for several hours after birth. 

Vocalization. An infant cries when he coxes in-j 
the world. Tliis 'TDirth cry" inflates the Innns an; 
starts the breathing process. During the trrchi^}: 
infancy period his cry mat- vary in intensitv la 
there will be little change in tonal qualitv. It h 
therefore diSicult to tell wh.v he cries— whetler f*- 
cause he is hungry, cold, thirety. hot, soiled, tirei >'■' 
in pain. In addition to crying, the infant cons, cnr- 
gle:. sighs, sneezes, and hiccups. 

Phv-siological functions. Tlie infant sleeps, eari.aa: 
eliminates, but even these functions are imps.-fe.t'T 
developed. His sleep is fitful, broken by pain c- 
hunger eveiy few hours. Sucking and swallowing a-t 
so undeveloped that he lias difiiculty in taking Lis 
iood for several dav-s or perhaps for weeks after bhtL 
He must learn to cm-ordinate his sucking vrhh Is 
swallowing and this takes practice. 

-\ctivitv-. The mfant's body is in constant ~ca:n. 
Even when he is asleep he is almost never stilL He 
most active parts are the head and arms: but lesi>= 
his nervous sj-stem is undeveloped, when one part c‘ 
his body moves, the rest moves too. This rand'':: 
moss actinty is very tiring. It is Darticularly rnnr 
when he cries, because then he is most active. Een- 
equipment is almost fully developied at birth. 

Personality. Personality b^ins to form at bnx. 
Many factors — including the type of birth eiKrren'? 
the infant has had — combine to form his dirirarfrvf 
personality pattern. The amount of love and care h? 
weives in the earlv* days of his life is of tremEndo? 
importance in setring the foundation for his b'^r 
personality. 

Prematurity. Today, owing to modem iiiea''al 
methods, most prematurely bom infants not czl; 
survive but have as good a chance for a normal l-'f 
have the full-term iMants. For the first two or tl--^ 
.-ears of their lives they mav lag behind in td-- 
physica! and mental development, but they do car - 
up and. from then on. develop like all other chilim- 
There is no scientific evidence that they aw ar;.. 
weaker or more likely to be mentallv- deficient tl-- 
<he average run of the population. If. however, ttr- 
parents believe tales about the handicaps o: 
timty, the children are likely to be more nervous ary 
'ml therefore make poorer social adjustments thane 
other children. 

Physical Growth and Development ^ 

There is a close relarionshin between physical a — • 
mental growth. A bright child usuallv- grows fc-/- 
than a dull child. He is also likelv to be hadth-'"- 
and better adjusted to life. Physical developmst- = 
turn, determines what a child can do. He (imot- 
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e^ampfe pLiy football or baseball until his body « 
strong hia muscles co-ordinated and his brain siiffi* 
ciently developed to permit quick thinking Physical 
deficiencies such as blmdness and deafness or Bome 
abnormal physical condition suchasobe'ly wiDprcK 
foundly ir^uence the child s whole pattern of behav 
lor The fat child for example is cut off from play 
with other children because he cannot move quickly 
He may withdraw and develop an 1 don t care alti 
tude or he may retaliate against his thinnerplaymatea 
bj cnticiimg and scorrung them 

Ilelfiht and weight Childrenvarj «o greatly m rate 
of growth that it is possible to give only a tough pat- 
tern of height and weight mcrea'es of American 
chil Iren today 

ALaby usually doubles his birth weight at the end 
of four months and trebles it et the end of one tear 
If he we ghs seven pounds at birth he will weigh ap- 
pioximately 14 pounds at four months and 21 pounds 
when he is a year old During the next nine or ten 
ywr® the annual increase will be from three to five 
pounds At SIX j^ars the chiM should be approxt- 
niately five times hia birth weight or 35 pounds At 
the beg nmng of puberty he should weigh between So 
andfiopouiuis Boy s are usually heavier than girls 

The pattern foi height clo'elv parallels the pattern 
foi weight If a baby bov mca'ures the usual 20 incles 
atbirth when stietched to full length he «r II measuie 
at four months approxmiateh 23 inches, sod at one 
vear 28 or 20 inches (The average length for girls at 
birth M 19 inches) From one vear to puberty the 
annual increase is about three in hes This means 
that by BLx years of age the child a height will have 
doubled and at 12 he will have nearly trebled his 
birth measure 

Body proportions The infant a body gradually 
changes The face enlarges as do the facial features 
but at SIX or seven years the face is still immature 
The neck grows longer so that the head no longer 
'eems to sit on the shouHers The shoidfers broaden 
as does the low er part of the trunk The arms and legs 
lengthen but remain spindly unt I adolescence Not 
until physical growth is completed in late adolesrcnce 
docs the boily have mature proportions 

Bone* and muecle* Bones gradavlly harlen and 
muscles grow stronger Throughout chil Ihood how 
ever the bones remain «o«oft that thev fojjfjsjv be- 
come misshapen if the child develops faultv posture 
carr es heavy bundles or rides another chil ! piggy 
back The muscles al o are weak Too much stiam 
on them will bring on fatigue accompanied by irri- 
tability and may even impair health 

Teeth Most babies have at least one tooth by the 
time they are slx months old From then until two and 
one half y ears of age teeth come in one at a time ontd 
all 20 of the baby teeth have erupted By the swth 
birthday one or two of the baby teeth usually have 
been replaced by permanent teeth and the four six 
year molars have appeared behind the primary teeth 
Children viry k) wilely in the time their teeth 
*PI car that no particular concern should be felt if 
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teeth are cut late The eruption of baby teeth is 
tsuilly accorapaiucd by salivation loss of appetite 
cbeving and imtabil t> Permanent teeth except 
m tie back of the jaws come through with no 
appreciable djscomfort (See also Teeth ) 

Physiological functions Eating sleeping andclim- 
Hiat og grodujHy become eystemat red with the ma- 
turing of the nervous system an I with practice By 
the time a child is two years old he is usually able to 
bite and chew so that he can eat adult food sleep 
tbiough the night, and control elimination from the 
bowels A year or two later ehm nation from the 
bladder is usually un ler control also 
S«n«e organs As the eye muscles strengthen the 
eyes begin to focus and give clear VIS on Throughout 
childhood however the eye muscles remain v eak and 
they can become permanently damaged by continuous 
useoftheeyesatafixeddi'tince Reading with poor 
pof-tnieor m poor light may al'O be harmful Hearing 
IS acute during childhood but the ears arc subject to 
temporary or permanent damage because they are so 
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close to the nose that mucus from the nose 
can clog them. Smell and taste are keen. 
Sensations from the skin of pain, pressure, 
hot, and cold are hkewise keen because the 
child’s skin is thin and the sense organs are 
close to the surface. A scratch or blow that 
would seem trivial to an adult may be 
really painful to the child. 

Health. Childhood is a period of many 
diseases. The usual children’s diseases, as 
well as colds, stomach upsets, earaches, 
infections, eye and teething troubles, and 
orthopedic defects, should have prompt 
medical attention. 'UTien a child is sick, he 
misses school and cannot play with his 
friends He is likelj’, therefore, to receive 
evtra attention or pampering at home. F re- 
quent or prolonged iUness saps his strength 
and retards his growth. It is also likelj’ to 
damage his personalitj^ and affect his ad- 
justments to people even after the illness is 
over. Good health enables a child to de- 
velop both phj'sicall}' and ps3'chologically 
in a wholesome waj\ (See also Health.) 

The Development of Bodily Acthity 

The newborn infant graduaUj' overcomes 
his helplessness as his muscles develop and 
co-ordinate. Control sweeps over the body 
from head to foot, uith the ej'e muscles 
coming under control fii-st and the leg 
muscles last. This growing control is made 
possible bj' maturation of the brain cen- 
ters and muscles and is perfected bj' prac- 
tice. By the time a baby is a j-ear old he 
can sit, stand with support, take a few 
steps when holding on, and reach for ob- 
jects he wants. WTien he is two, he can 
walk, climb, jump, ride a kidd}' car or 
tricj-cle, play with rather complicated 
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When his bones have hardened and his muscles have strengthen^, a tabj 
leams to coDtrol his muscles so that he get up easil7 and keep his balscc*' 


toj's, feed himself partiallj-, pull off his clothes, and 
even put some of them on. He is no longer helpless. 

Once the i\hole body is brought under control, the 
next step is to learn useful skills. Each nation has 
its oivn skills and passes them on to the children. The 
skills that American children are expected to acquire 
at different ages are listed in the section “How to 
Train Children for Independent Living’’ at the end 
of this article. It is essential that a child be given 
opportunities to learn these skills at the time his 
contemporaries are learning them so that he can do 
^hat other children do and fit mto the school and 
neighborhood group. Because children’s social con- 
tacts are based on play and their play is ba^ed on 
skills, the child who lacks the skiUs of his contempo- 
raries becomes a social misfit. 


Good learning requires guidance. For exan 
when a child is firet learning to grasp, he may usi 
left hand in preference to his right. Unless gu 
m laming to use the right, he wiU dexelop 
handedness, thus making it difficult to follow 
patterns of learning designed for right-handed 


pie. If, however, a child shows a strong left-hand 
preference that is apparentlj' not the result of learn- 
ing, changing to right-handedness is not recommended. 

How Speech Dex elops 

Long before a babj' can talk he can let others knoir 
what he wants. His cries take on different tonal 
qualities so that it is fairly easy to interpret them. 
He also uses simple gestures, such as pointing and 
pushing, to indicate what he wants or does not want 
Crjdng and gestures are useful so long as the babj 
rannot talk. Their use should be discouraged when he 
IS able to convex" his meanings bx' words. 

Around the third or fourth month, coos and gurgles 
dexelop into babbling. Babbling is called 
speech” because it is not used to conx"ex" meaning. The 
babj" amuses himself bj" babbling when he is alone and 
he gets much pleasure from listening to himself, ^ 
niaj' be seen from the waj' he laughs at his sound- 
Each month the baby spends more time babbling an 
the combinations of sounds become more x'aried. 

Some of the babbling sounds originate with the bab} 
through trial and error. Others are imitations o 
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speech sounds he hears Toward the end of the first 
jear he begins to combine babbling sounds to fonn 
Bunple words mimicking the words he hears others 
use In addition to making the correct aounds he 
must learn the meaning of the words he uses or hia 
talk will be parrot talk and not real speech 
Four Major Tasks In Learning to Talk 
AssoclatlDg meaning with words The child must 
know the meaning of the w ords he uses and must also 
comprehend the meaning of a ords he hears others use 
Comprehension s ocabulary is larger at ever> age than 
speech vocabulary Children sense the mean ng of 
maaj nords they hear or read but in too tague and 
mdefimte a manner to use them 
Building a vocabulary A child leams words aa he 
needs them He first learns nouns that name people 
and objects because these nords are most useful to 
him Then he leams action \etbs such as go and 
give and adjeebves that describe his feclmgs 
toward things such as mce and bad Adverbs 
prepositions and conjunctions come next and last 
of all pronouns He teams n ords of general usage 
surh as man ssd cat before no^ of specific 
usage such as names of colon and coins How brge 
his X ocabulary will be at any age wilt depend upon 
h 3 mtell gence hts need for new words andhuoppor 
tun t es to learn He w ill learn man> words if be is 
with people who use large locabulanes 
Proounciatlon It is hard for a child to pronounce 
wo Js correctly He must hear the word clearly and 
distinctly and then co-orduute the mus lee of his 
tongue and lips to produce the sounds One<ylUble 
woids are usually learned quickly and pronounced 
correctly Linger words are harder to master Baby 
talk is mispronuncution of words It may deielop 
into a hab 1 1/ adults miraie the niispionuocialions 
because they think they are cute 
Forming aentenceg The first sentences a child uses 
are combinations of a noun or \erb wnth a gesture 
Ball for example when combmed with outstretched 
arm means Giiemethatball By his second birth 
day the child is usually using sentences Early sen 
tences are generally long and rambling with several 
thoughts loosely joined with and and but They 
contain many grammat cal ihl takes which if not cor 
rected are hkely to develop into habits 

Common Spttch Defects of Childhood 

Speech defects should be corrected when they first 
appear because it becomes increasingly difficult to 
correct them as the chil I grows older 
Lisping Almost all children Usp or soften 
sounds such as r s and s when the front baby teeth 
come out because there is then no sounding board for 
these consonants hen the permanent teeth appear 
the habit may persist Tract ce m saying words cor 
rectly generally corrects hspmg 

blurring Running w ords together is slurring Mur 
r ng is most hkely to appear between the ages of uim 
and eight years It comes from excitement whim 
makes the ch Id speak too fast to pronounce «eh 
word clearly and distmctly It can be easily cor- 



rected by escounging the child to slow down and 
speak so that he can be understood 

^tuiiering Repetiton of syllables or words is 
stuttering Stuttering is cau«ed by nervousness 
With lens on the vocal muscles tghtea up In his 
attempt to speak smoothly the chi] i repeats wlut he 
has already said Stuttering is usually accompanied 
by etammenng {*ee below) and should be corrected 
m the same way 

Stunroerttig Stammering is a deadlockmg of 
speech or chokmg on words Like stuttering it 
comes from nervous tens on It can usually be cor- 
rected by keeping tfte chi/d s eavaconment as /ree as 
possible from excitement and by removing pressures 
oa him to hurry up or to do more than he is caj able 
of doing If these measures do not succeed the th Id 
should have the help of a speech corrective expert 

Understanding a Child a Emotions 

The infant is born with few and very undeveloped 
emotions As be grows older his emotions develop 
from maturation and from learning Soon he learns to 
associate fear anger joy and other emotions with 
people and with objects that give him pleasant or 
unpleasant expenences 

A child 8 emotions are different from an adults 
Thqr are more violent and more overtly expressed in 
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speecli and sctionr. Tcer are also shorter lived and 
more quickly forgotten. The child cannot be expected 
to have the' same control over his emotions that one 
ejects in an adult- He has not lived long enough to 
deTClop emotional control nor does he realize that it 
is important. One should therefore not judge a child’s 
emotions by adult standards or expect the child to 
express his emotions in an adult vraj*. 

As his social contacts broaden, the child comes to 
realize that he cannot give violent vent to emotions 
as he did vhen he rvas younger and stiU maintain the 
respect of other people. Then he vriU learn to turn 
his emotional energy into acceptable channels, such 
as games and sports. Forcing a child to suppress his 
emoMons may play havoc nith his health. Actually, 
no strong emotion can be suppressed for any length 
of time. Eventually it trill break out in its full in- 
tensitt- and destroy the illusion of the child's good 
emotional control. 

Common Emotions of Childhood 

Anger. A cMd's fiBger is aronsed Tvhenever he is 
kept from doing something he wants to do. The 
thwarting may come from a person, from an obstacle 
in his environment, or from his own awkward act. 
Around the age of two he e.xpresses his anger in violent 
outbursts of crying, kicking, hitting, biting, or throw- 
ing himself on the floor. Such outbursts are called 
“temper tantrums.” When the child begins to play 
with other children, aroimd the third year, he discov- 
ers that temper tantrums are considered babjTsh. He 
then learns to show his anger in more subtle forms, 
such as sulking, obstinacy, and contrariness. 

Fear. An.vthing new and different, especially if it 
comes upon a child suddenly, may frighten hiin. He 
expresses h'is fear by running away and hiding or by 
crj-ing for help. Later, instead of crying, he makes ex- 
cuses for not doing things he is afraid of to avoid 
be'mg called a “itaidy caf’ by bis plax-mates. 

Jealousy. Jealousy is a combination of fear and 
anger. It is aroused when a child believes that the 


affection he has enjoyed, especially his parents' at 
fection. is going to a rival. A young child may try to 
hurt the child who, he believes, has usurped his pc- 
Eition; he may express his jealousy by being stuLVx! 
and contrary: or he may revert to infantile belari:; 
in the hope of winning back the attention he fr- 
merly had. Older children use more subtle forms c: 
expression. Thex* ridicule, tease, bully, play prer* 
tical jokes, or give unpleasant names to the c'oje". 
of their jeaIou=y. 


Envy. Enx-x- is hke jealousj' ej.cept that it is annsd 
by material possessions rather than by a pereoa. Frr 
example, a child may envy another child his toys, hk 
big house, or his famijw's car. Envy is usually e:- 
pressed by complaining about one's lot in life azi 
wishmg for things others have. In young chfluim. 
envy often leads to taking the possessions they envy. 

Curiosity. The same things that cause fear— the 
strange and imfamiliar — may arouse only curinsrty c 
they do not come upon the child too suddenly, as fan 
objects do. When a child's curiosity is aroused, he 
explores by handling and examining, by asking 
tions. and finally by reading. Because curiosty u 
the driring force back of all learning, it should ^ 
encouraged and directed into useful channels. 

Love. There is no such thing as •‘natuml" love fe: 
mother, father, sister, brother, grandparent, unx-e, 
or aunt. The people a child loves are those whose ror- 
tacts nith him have been pleasant. He will love 
parents if hL parents love him and show the'ir 
tion. Children express their love not so much o.v 
fondling and kissing as by wanting to be witn ^ 
loved one. wanting the approval of the loved one, cud 
wantmg to do things with the loved one. 

Importance of Early Social Experiences ^ ^ 

Early social experiences determine the chili 
titude toward people and toward himself. His eo A-* 
social contacts are usually in the home with psresiJT 
brothers, sisters, and family friends. If these roo* 
tacts have been pleasant, the child will have 3 
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friendly attitude to»ard peopio outMil»» tl>e liw >p and 
n 11 mant to do things tMth them If hn eaiK cm 
tacts ha\e been unpleasant he la hkelj to tn. to I uti 
people T>hene\er possible His whole attitule tuwurd 
pec^e IS LXely to be un/fJcndJ> >f bj" ol ler brother* 
and sisters ha\e teamed and bullied him or if hi» 
parents hate neglected him or subjected hurt to harsh 
discipline His relationship itith people mil be diHi 
cult too if his parents because of their lo\e for hmi 
have treateil huii as if he could do no wrong The 
child expects similar treatment outride the home and 
a bewildered when his naught) behavior does not 
bung him the attention he crav es 

Normally the joung child s early contaits outsde 
the home are more often unfavorable than favorable 
If his phymates are his own age thev are likel) to 
be as self-centered as he is The result is frequent 
grabbing pushing bair-pulhng and hghting W itli 
oiler children the young child is forced to pby a 
submissne role doing what he is told 

Sooner or later the child a natural desire to be 1 ked 
helps him to make adjustments tootlereb Wren He 
learns to give as well ns to take he learns to ask foi 
what he wants instead of snatching it and he learns 
he must share his possessions with others if he iiants 
them to share their possessions with him T1 is kam 
uig 13 Speeded up if parents oi teachers supervise the 
child s play and teach him how to get afong with 
other children 

At first a chill plays wnth one child at a true 
Gradually he learns to get along with two or tfree 
children or even with a small group Late cliildbood 
13 the ‘gang age a time in life when having fnends 
13 the most important single thing To insure his 
place in his group the child tries to think and act as 
the group does e\en il such behavior is eoutrary to 
what his parents would approve He knows that if 
he does not conform his place m the group will be 
taken by a child who does He wiU then bean outwst 
and will have to depend upon adults or younger ehil 
dren for companionship 


Tl e f v|)e of companion a child selects depends upon 
lisjge \3abab\ he mil prefer the companion^liip 
of adults Of older i hilJien because they w ill gi\ e him 
the attention hi» egoceiitiic nature craves Around 
hw third birthdjv he »iJ! »ont to pby with cl iJiiron 
of about hw own age It makes no difference to him 
whether lin companions aie bovs or girls or whether 
their «kiQ (s daik or light bo long as tliey can do 
what he ran do and will not fight too much with 
h m he w II like them 

Once he *(arts to school the child a whole attitude 
toward his inendv changeN Boys do not want to play 
with girls an! girls aie therefore forced to seek tie 
conipanioaship of otler gills A fiiend now must be a 
good spoil must be able to do thinsS as well as the 
rest of the group on 1 must not be babyish Piejudice 
bcgini to cieep m against certain chddien because 
of their skm color racial origin or leligion 

Leaders are made not boia The true leader has 
qualities of imtutive co-operativeness abilitv to 
make decisions and fnendlmess Children who have 
these qualities come from homes where a fnendly at- 
mosphere prevails They have been given mdepend 
ence in managing their owm affairs w ithm the limits of 
tbeir ab lities Tfiey baie also had opportunities for 
co-operative action so tliat when another child wins 
the leadership t! ev can be happy to be follow ers too 
By enntrast the clidd whose home environment is 
lestiictive develops a subrais i\e pattern of behavior 
Fuitl erntoie he is likely to antagonize others bv 
having a chip on his slioiiider Sucli a child will not 
be popular with his fellows and will not be allowed 
to win leodersliip of tl e group 

Three Different Stages of Children ■ Play 

Quldrens play passes through different stages 
Tie pattern b the same for all children, although 
they mature in different cultures 

Eiploratory play The baby play s with his hands 
feet hair and any part of ha body he can reach 
Then he explores otlier people ha toy s or anything 
he ran lay his hands on Not much before ha second 
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CHILDREN’S EMOTIONS MUST HAVE OUTLETS 
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Fey of thunder and lightning turns quickly to curiosity if a baby 
feels secure m mother’s anus and sees that mother is unafraid. 
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believe” play. beginning of “make- 


blocks; or clay. He drlmatt.p? • 
duplicating life activities he is 3iar^2fh®‘'®"\® 
as plaj-ing house. Outdoors, he rides 
tvagons, and uses slides and kings^ Indno- 
amuse bmself in quiet periods^t 1 p i • ’ 

books or telerision or listening toftetl. 


The play age. Late childhood is called the "play 
age.” No more time is spent on play than previously, 
but there is now a wider range of play activities than 
at any other period of life {see Play). 

Children’s Interests 

No tno children will have identical interests. 
There are, however, some interests that are almost 
universal among American children, although they 
will vaiy in intensity. They are: 

Interest In one’s body. All children are curious 
about their bodies. They want to know what each 
part of the body does, why it is formed as it is, and 
what makes it function. At first, children will explore 
their bodies to satisfy’ their curiosity. If this does 
not bring them the ansuers they’ xvant, they mil ask 
questions. All such questions should be answered 
truthfully and in a satisfy’ing way. 

Interest In the origin of new life, hlost children 
are more mterested in the origin of human life than ol 
plant 01 animal life. They should be told the facts, 
simply’ and truthfully’. 

Interest in sex differences. By the time a child is 
two or three y’ears old, he notices that his body differs 
from that of children and adults of the opposite sex 
and diffeis also from adults of his own sex. He iianfs 
to know n by’ his body is different and what roles the 
diffeient paits of male and female play in life. Parents 
should satisfy his curiosity by’ telling him the true 
names of body parts and functions. 

Interest in religion. Children find it difficult to 
understand things they cannot see or feel. Reh* 
gious teachings and stories therefore arouse more 
cunosity than true leligious feeling. Nevertheless, 
because leligion is an important foice in life, rehgious 
teachings should be explained to the child, so far as 
they’ can be. 

Interest in mechanical devices. The AniencaO 
child is sui rounded by machines of different sorts. It 
is not surprising that he wants to find out hoxi they 
work and how he can control them. Because he can 
rarely satisfy’ his curiosity by’ direct exploring he 
asks questions. The range of his interests frequently 
goes beyond the resources of his parents and leads 
him to seek his own answeia in encyclopedias and 
other books. Reading stimulates further interest that 
can be satisfied only by more reading. 

Interest in clothes. The young child finds clothes 
a nuisance. It takes time to put them on, they hinder 

®^^''ity, and he is expected to be careful of them, 
hen he begins to play with other children, he 
finds that clothes have an attention value, and he 
likes to have new clothes to show off. By the time he 
IS in the first grade, he wants clothes that identify 
im with his friends. He is happy when he can look 
like his friends and utterly miserable if his clothes 
set hun apart from his crowd. Interest in a good 
appearance buUds up fast as childhood draws to a 
c ose and reaches a peak in adolescence. 

Intellectual Development 

_ in the early years of childhood, intellectual de- 
x’elopment is extremely rapid, just as is the growth 



of the brajti Imagination also develops very rapidly 
m the early years Reasonmg and association of ideas 
develop more slowly Memory for specific facts de- 
1 eJopa more rapidly than memory for abstract facts 
Intelligence tests Today wide use is made of m 
telligence tests The results of the tests are usually 
expressed m terms of the infeiliffence gaoltent or 
I Q (See Intelligence Testa Individual Dffer 
ences ) The I Q helps both parents and teachers to 
know what they can reasonablj expect of a child m 
school It also enables them to predict fairly well what 
he will be capable of doing m the business or profes 
sional world and so helps them to plan his education 
Nothing can increase a child s intellectual capacity 
significantly but many things can prevent its full 
development Among the^e are prolonged and serious 
sidcness mjttrj malnutritron dunng the growth 
jears lack of opportunity to develop and frequent 
and mtense emotional up*eta 
Type* of intelligence Intelligence is not a 5 ngle 
trait but a combination of many rt fferent meoUl 
capacities Hon these capacities are combined deter 
mines what type of intelligence an md vilual has 
There are three general tj-pes of intelligence cA» 
ifixtcf concrete or praeftenf and eoctaf Abstract 
intelligence enables one to deal with abstract facts 
This type of mental ability leads to success in school 
Tract cal intelligence or common sense is the 
type that helps people to deal with commonplace 
ever>day problems Social mtelligeiice helps a person 
to size up people and eocial s tuationa and to know 
how to adjust to them successful!} 

It IS important to find out which t}'pe of intelli 
genee a child has so that he will not receive training 
that will dijom him to be a square in a round hole 
There are various vocations where each type can be 
used to great advantage (see Vocations) 

Family Rcladonahipi 

Family relat on«hips change at the child grows 
older So long as he is a helpless baby h»s parents 
love him and hr loves them The bahy shows b slove 
b} hia pleas irc at bemg with his parents his utter 
satisfaction when his bodily needs are met and ha 
responsiveness to fondling and cuddling When be 
cries or fusses his parents do not blame bim because 
they realize he is just a baby 
MTien the child gets on hia feet he begins to do 
Some things for himself and his ways of doing them 
are not always to his parents hking He also begins 
to assert himself and will do what he is asked only 
if the task strikes fus fancy If he is forced to dosomo- 
thing agamst his will he puts up a stormy protest 
As the child matures parent^hUd friction is bkely 
to mcrease The child seeks independence beyond his 
abihtiea to cope with problems successful!} When a 
child IS not given the independence be craves he is 
likely to feel that his parents treat him like a baby 
that they are fussy and nagging and that it is impos 
sible to please them with his schooiworfc his behavior 
or his friends Some parents in turn are hkely to 
feel that the ch Id does not trj to co-operate and does 


BIG SISTER PLAYS MOTHER 



not carry hn load in the home They complain that 
be does not appreciate the opportunities they have 
given him he does not try to make the most of his 
abilities and he seems to show more mtere«t in out- 
s ders than ni hts family IVTien such attitudes de- 
velop it IS not surpns ng that parent-ch Id relation 
sh ps after the early years deteriorate rapidly 
Home IS a happier place for the entire fam 1} w hen 
the parents understand the normal behavior of chil 
dren Such parents realize that certain feelings and 
actions are normal for the ch Id s level of develop 
ment trying and exasperating though they mav be 
They ask tfiemrelves why the ch Id does w ha t he does 
and they usuallj find that he has a reason even 
though it 13 not one an adult would accept The} re- 
abze that fanlt-fiading does not spur the child to 
further effort and in any case would not be worth 
while if it C3UWS the child to feel he is not loved 
Brother sister relationships Brothers and s sters 
are not always happy pla}Tnate8 There are times of 
peace and haimoiiy of congeniality in interests and 
co-operation in work or play but these tunes are far 
too few m the typical family A child never qu te 
fo^ete how he was pushed into the background when 
a younger child arnved m the family nor has he 
found this child the congenial compamon his parents 
promised him Relationships are no better with 
his older brothers and sisters They often resent him 
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and insist that he do just as they say as the price for 
being allowed to play with them. When there are 
both boys and girls in the family the situation is hkely 
to 1)6 wors6 because most boj’s develop a feeling of 
superiority over girls and try to lord it over their 
sisters. Each child, moreover, invariably imagines— 
often quite wrongly — ^that his parents have favorites 
and that he is never the one who is favored._ This feel- 
ing affects the child’s attitudes and behardor both in 
and out of the home. 

Owing to differences in ability resulting from differ- 
ent levels of development, brothers and sisters are far 
less congenial plajunates than are children from differ- 
ent homes. UsualK’' a child will play happily with ^e 
outsider because he is of the same age and has similar 
abilities and interests. 

Self-Concept, the Core of Personality 
Personality is not a specific quality of a person but 
a quality of his behavior {see Personality). How he 
behaves depends upon how he feels about himself, 
about other people, and about his relationships with 
them. These feelings make up his “self-concept” — 
what he thinks about himself as a person. A person’s 
self-concept is the fundamental core of his entire per- 
sonality and determines the qualify of his behavior. 

A child is not bom with a concept of h i m self. He 
builds it up gradually over the years as a result of his 
e.\periences. How he feels about himself and about 
other people depends largely upon how people treat 
him, at first in the home, and then outside the home 
as well. His self-concept depends also on how his 
abilities measure up with the abilities of the people 
with whom he associates and how these people feel 
about his abilities as compared with their own. 

Unfortunatel}', self-concepts are not alwaj’S realis- 
tic. Far too manj- children see themselves as they 
would like to be rather than as they really are. Usu- 
ally the world does not treat a child according to his 
own fanciful concept of his personality. Then the 
child becomes disappointed, resentful, and antagonis- 
tic. His attitudes are reflected in his behardor, mak- 
ing his relationships with people even less favorable 
and leading to poor adjirstments. 

Once a personality pattern is established it is likely 
to persist. As the child’s social horizons broaden, his 
self-concept will be modified and changed to some 
e.xtent, but it will remain fundamentally the same 
throughout his life. Studies ham shomi that the adult 
personality pattern is formed early in life around the 
self-concept the child developed. Because early asso- 
ciations are limited mainly to the home, the family 
is primarily responsible for the child’s personality 
pattern. 

In the process of growing up, personality defects 
often develop. They are shown in unsocial behavior 
which makes people dalike the child, and this dktil-A 
in turn makes the child unhappy and discontented. 
The common personality weaknesses of children lead 
to the following forms of unsocial behavior: selfish- 
n^; self-centejedness; showing 6ff; fear of people; 
self-fear; clowning; trying to escape from unpleasant 


or difficult situations by pretending to be ill; bullrai 
and teasing; projecting the blame to others; feeling 
martyred and havnng easily hurt feelings; and feeling 
inferior as compared with others. 

Most children show one or more of these weaknesses 
in personality pattern at some time. Spotting them in 
the beginning and helping the child to form a more 
wholesome self-concept is generally all that is needed 
to develop a happy, well-adjusted personality. 

Influences That Shape a Child’s Pereonalify 
’There are certain influences in a child’s life tint 
play roles of great importance in shaping his person- 
ality. 'These influences are: 

The family. The various members of a child’s fp- 
Hy may be admirable people, yet have poor relation- 
ships with the child. If the relationships are unwhole- 
some — as when the child is overproteoted orunlo\-ed- 
an imprint will be left upon the child’s personahty 
that time will never completely erase. If the 
ships are wholesome, they will be an mfluence for good 
in his personality development. 

The cultural pattern of the group. Every OTEtJ 
has its own pattern of behavior for bojs and 
Within each societv, also, the pattern varies somewtat 
for different social and economic ^ups. Froin earii- 
est childhood, pressures from inside and outade t e 
home are e.verted to make the child conform to 
group pattern. The more he conforms, the more pe> 
pie approve of him . For each sex there is a social rare- 
A girl who would rather be a boy may try to fraopi 
the approved pattern for boj’s^ instod of the pattern 
for girls. Society expresses its disapproval oi se 
behavior by labeling her a “tomboy.” She smu 
covers that boj-s do not like her, girls scorn her, sc 
adults reprove her for her lack of “ladylike” wys- _ ® 
win the approval of the group she must act like a gn 
whether she wants to or not. , , 

The child’s friends. After the child entere schoo^ 
he begins to spend most of his time outside 
with other children. He now tries to confoOT to - 
personahty pattern admired bj’ the group with w 
he identifies himself. He sees himself as his ^ 
see him, even though this view is different fiuai - 
concept his parents and other famil}’ members 
him. The self-concept he developed in his , ' 

his early childhood days becomes strongly modin 
he compares himself with other children in group pop 
larity as well as in physical and mental abilitres. 

The school. Teachers and the general schcwl en 
rorunent exert more influence on the developreg F* 
Eonalities of children than most people 
teacher who is critical, suspicious, intolerant, 
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rigid can play havoc with the personalitiK 
pupils. A better adjusted teacher, on the other < 
can do much to foster wholesome personalities- 
The old-fashioned school insisted upon ri^d ^ 
formity and disregarded the pupils’ 
modem democratic school expects the chilo to 
the most of his abilities and respects his indiridu . 
Such a school is far better for the development 
child’s personality {see Education). 
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How to Train Children for Independent Living 

'TWE Am of ch Jd training 13 (0 produce toatnre bad or even worse than no help at all When a child e 
adults who can live independent lives Indcpeod- every ae^ 1, guitied he becomes dependent tearful, 
ence comprises a number of qualities, each of whidi is and resentful toward those who do not give bun the 
rfesirabfe in ilseff Tor eNampfe, an independent adult freedom othei chddren enjoy Too little guidance, on 
13 healthy, he is economically competent and he 13 the other hand dooms a child to repeated failures that 
emotionally adjusted The development of these de- make him feel inadequate 


sirahle qualities cannot be left to chance 


Todays rhildien should not be guided by the age- 


Too much help help of the wrong kind or at the old pnneiplcs in vogue when their grandparents were 
.. - i..i_ .» .. » . . . 1— > « joung To be succesaful m adult life, the Amencan 

ibiW must learn to be resourceful responsible self- 


wiong time, or help when it is not needed may be 
LEARNING TAKES TIME AND PRACTICE 




relttnt poised self-confident and e 
He will not learn these qualities in a home where 
Mother knows best and where Children should be 
e«n I ut not heard ’ 

Because chiklren are fun parents are tempted to 
prolong ea<h cute period of a child's life Parents 
can an I do take pnde in new- teeth new words school 
i-kilte social success and athleWc achievements They 
xhouhl uke pnde also in the child s awkward attempts 
jew y to think and set (or himself Each new phase » a 

i /,^5 stage in the advance to matuntj and bnugspew joys 
1 ' n .'j parents and child 

When and IJow to Teach New Skills 
Childhood 15 the ideal age to master skills The 
child has plenty of time to learn He is not bored as 
sdulta a«e by the. cosAtant tepetstuci th&t leactung 
demands His niind and body are still plastic so that 
learning 13 relatively ea*> for him And he has few 
already learned skills to interfere with the new ones 
he 11 trying to master 

Modem life requires that the child learn many 
thing* Tlve *cho(A cannot do all the tesAhing It is 
theiefore the parents responsibility to teach him 
many skills before he goes to school and then to work 
hand in hand with the school in the difficult job of 
preparing the child for adult life 
Here 15 n brief outline of the skills that American 
cbildten of today are expected to acquire at different 
ages and levels of development 

Up to two years Control over the entire body 
BaiK aettBOees such as walking reaching and grasp- 
ing Iroprovement of these activities by faster move- 
ments a^ the elimination of w aste motion 
Two to »iw ytirs Skill* connected with personal 
habtts, such as eating self feeding, dressing bathing, 
and toileting f’foy skiff# such as runnmg, jumping, 
climbing throwing and latchmg a ball, tncyding, 
swimming skating jumping rope, dancing cutting, 
pasting crayoning painting and weaving HoUiehold 
hdp slbdft each as dusting settmg and clearmg the 
ta^, and empty mg wastebaskets 

to twelve yean School skills such as writing, 
diswu^ and playing a musical instrument Play 
«jbQ* of a more complex sort needed for ball games 
and all fonns of outdoor play Household help skills 
that enal^ a child to care for himself and help others 
when the mother is lil or absent 
How to teach The best single method of learning 
IS ihroi^ imitation ^Yhetbec the child is learning 
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to dress or to feed himself, to cook, sew, speak, read, 
do arithmetic, or play ball games, the method he uses 
will be the method he has obsen^ed his parents, teach- 
ers, or fiiends use. The method must be one he can 
imderstand and follow. It should also be a method 
that ^-ill prove as useful to him, as time goes on, as 
it was when he first learned it. 

^Mistakes should be corrected early so that they 
wiU not become deeply rooted habits. “Practice 
makes perfect” only if the practice is in the right direc- 
tion. Continuous practice in the wrong direction 
wiU establish a deep-rooted habit that may prove a 
great handicap to the child as he grows older. The 
major part of guidance should therefore be in the 
early stages of learning. 

Learning is marked by ups and downs, periods of 
improvement, of standing still, even of going back- 
ward. If a child*is to have the incentive to put forth 
the efiort and spend the time needed to learn, he must 
be praised, encouraged, and occasionally rewarded 
for his efforts. He must also realize that what he is 
learning will be useful to him. 

When to teach. The starting point of good guidance 
is a knowledge of the particular child, his abilities 
and weaknesses, his likes and dislikes. Children differ 
so greatly that it is impossible to lay down any hard- 
and-fast rules about when to teach any one of the 
thousand things a child must leain. One rule, how- 
ever, must always be followed if good results are to 
be obtained. This rule is that learning musl wait 
upon maturation. 

Here aie three simple rules for determining a child’s 
readiness to learn: 


1. Readiness is revealed by interest in learning. 
A babj' win be interested in learning to feed or dress 
himself when he is able to do so. Similarly, an older 
child will show an interest in learning to r^d, skate, 
01 make things with hammer and nails when he is 
physically and mentally capable of doing so. 

2. Readiness is revealed by persistent interest. A 
passing interest may come entirely from the novelty 
of a situation. If the child is really ready to learn, his 
interest will persist in spite of difficulties the learning 
may entail. 

3. Readiness is revealed by improvement with prac- 
tice. The child who is not ready to learn will show- 
little or no improvement with practice and will be so 
discouraged that he will not want to continue the 
learning. 


To be ready to meet the demands of adult life eve 
child must learn graduaUy to stand on his owm fe 
make his own decisions, and accept responsibility 1 
his decisions and acts. Too much independence, giv 
too suddenly, wriU make a child fearful and will act 
ally result m making him overdependent. Nothine 
worse for a child than to be kept dependent on his pi 
ents during the preschool years and then to be sente 
to school. A chUd subjected to such an ordeal is like 
te become a major problem. His classmates ridici 
his babyish ways. He becomes fearful, hates scho 
and tiles in everj- possible way to avoid going. 


READINESS TO LEARN 



A child learns a lot from watching how things are done. Sora 
he will be ready to learn and will take over the job himseS. 


A child must first show- his abilit3" to handle inde- 
pendence suceessfullj- in small things. Each month he 
can be given slightly more independence than he had 
in the previous month. This maj' not seem like much 
to the child oi to his parents, but, over a j’-ear’s time, 
it is remaikable how much more independent the 
child will be. IMien he goes to school, he finds the 
adjustment relatively easy. 

How to A\oid Emotional Outbursts 

Far too many children are permitted to indulge in 
fits of temper when they are crossed, to avoid thing 
thej' are afraid of, or to work out their jealousies on 
innocent \dctims. Such behaidor patterns should te 
checked before thej' take too strong a hold on the 
child. Here are some of the best waj-s to deal with 
emotional outburets: 

1. Keep the home eni-ironment as free from emu- 
tional tension as possible. A child who sees his parents 
cahn and unruffled is far less likelj' to be emotional 
than is the child who has a pattern of constant emo- 
tional tension before him. 

2. Avoid fatigue. Children are much more given to 
emotional outburets when thej' are tired. 

3. Encourage the child to talk about the things 
that upset him. Talking releases pent-up emotion* 
eneigj- and also helps the child to gain a clearer 
understanding of the things that have upset him- _ 

4. Put yourself in the child’s place. Tr}’ to 
how jmu would feel if the things you do to the cni 
were done to 3'ou. Parents and teachers frequentlj o 
or say things, quite unwittingly, that upset children 
and lead to emotional tension. 

5. Divert the child’s attention, when 3’ou see an 
emotional storm brewing, to something that intei® 
him. Later, anal3-ze the cause of the trouble an 
avoid a repetition of it. 

6. Be sure the child has plenty of e.vercise. Everc:^ 
is an outlet for emotional tension. IVhen 3'°'* ^ 
child becoming tense, suggest some active pla3- uiue» 
he is alread3' fatigued. 
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7 Let the ebld do things at his own ipeod Chi! 
inn are sloiver and much less efficient than adults 
If you push them they become tense and irritable 
Children Need a Feeling of Security 
To be happy everyone needs a reasonable amount 
if secunty Material lecunty u far less important 
than emotional security A child ^ho kaons he ts 
loved and has people he can turn to in time of need is 
likely to grow up to be a well-adjusted successful 
adult no matter how poor his home and clothes and no 
matter how scanty his food The poor I Ute nch 
child by contrast may have all the material posses 
s ons he could de*irt but lack, what he needs most- 
love and interest from his parents 
To develop feelings of secur ty a child must realise 
that he has a olace in the family that cannot be usurped 
by another child He must feel sure of his parents 
love even when they punish him He mu*t have a 
room or at least a comer of his own no matter how 


IN TIME OF TROUBLE 



small it IS His possessions should be used by others 
only with his know ledge and consent There must be 
reasonable stability m the pattern of his family hfe 
VI hen changes are unavoidable as in the case of 
death rhvoree or moving to another neighborhood or 
community the child should be made to feel that his 
status in the family and his parents love for him 
lemom semire 

WTien a child reaches the school y eats he still needs 
the reassurance of his parents love The warmth 
of family I fe is eepecully important at the end of 
the day if school or play has been particularly trying 
I leatlv the mother should be at home when the child 
■etur s so that he can talk over with her any expen 
e I e that have pleased or disturbed him Vt ith his 
feebng of secunty restored he is ready to face the 
next day 

How <o Cultivate Self Confidence 

Self confidence u not a hereditary trait It must 
be pultivated through years of experience and it is 
leaiued best if there is guidance 

lack of self confidence i? not always shown m the 
same way One ch Id may be shy feaiful andunwiH 
mg to try anything new or different He conceals his 
abilities and tela opportumties pass bm by Another 
child may strut and boast as if he had all the eonfi 
dence in the world Such a child is Lkely to blundor 
into unfortunate situations where the really self-cos 
fident child would hesiUte to involve himself and is 
cru bed by failure 

By contrast the child who has a healthy self-confi 
dence will make the most of bs ab hties and oppor- 
tunities He has a realist c idea of his weaknesses as 
well as of bis strengths He accepts bs fa lures and 
learns from them as well as from bs successes 

Here aie some suggestions for developing real self 
confidence in children 

1 Grade the things the child is expected to do ao- 
coidmg to hia abihties You can tell by the child s 
actons whether the task ts too easy too hard or 
right for bun 

2 When Uie child wants to do somethmg you are 
sum he is incapable of do ng s iggest a substitute you 
know he can do successfully Do not discourage him 
by teUing him be will fad m what be wants to do 

3 Permit the child to have some failures but see 
that they are not too severe Or too frequent Occa- 
sional failures will help to make him less cocksure 
and enable him to assess ba abdit es more realisti 
cally 

4 Follow every fadure with Bucceisa whenever pos- 
able to avoid developmg feelings of inadequacy 

$ Help the chdd to form a realistic conception of 

bia own abiht es Children have had too htUe expen 
ence to know what their true abdities are 

6 You yourself must have a reahst c conception of 
what the child can do and accept bs best 

7 Never encourage the chdd to believe that he can 
do anytiung he wants to do if he is willmg to try hard 
enon^ Nature places limits on what one can do 
even when one exerts one s self to bs utmost 
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8. Praise the child for his efforts as well as for his 
achievements. Do not resen^e your praise only for 
achievements that come up to your expectations. 

Children Like Routine 

A definite routine adds to a child’s feeling of se- 
curity. Unlike the adult, he is not bored and irritated 
by having to do things at a definite time and in a 
definite vay. He likes to know what to do, when to do 
it, and how to do it. The child who has emotional 
difficulties is far more often one whose life is unregu- 
lated than one vho has a sensible routine that fits his 
level of development. 

The following principles must be adhered to in 
planning a routine for children: 

1. The routine must be fitted to the child’s level of 
development. 

2. Adequate time must be aUoved for each activity. 
Children do things more slowlj' than adults. 

3. It is better to make seveial suggestions and let 
the child make the final choice. A child rebels when 
he thinks he is being forced to do something, even if 
he actually wants to do it. 

Finally, it is a good policy to map out the daj^s 
schedule with the child when he is old enough to have 
some preferences. This can be done shortly after his 
third birthday. Each morning, let the family decide 
as a group v hat each child wiU do in the way of home 
responsibilities, play, and schoolnoik. This discus- 
sion gives each child an opportunity to exercise some 
initiative and makes him realize that his own routine 
must be fitted into the group pattern. 

There are certain routine actmbes that a child 
must learn to accept graciously because they contrib- 
ute to the welfare of the group or to his own health. 


Meals must be eaten at regular times, even if they 
interfere with his pla 3 % He must go to bed at a time 
prescnbed by his doctor. Home duties must be per- 
formed when thej" are needed, not at his convenience. 
His play and study must also be fitted into a time 
that will be convenient for all the familj*. 

Most children are wilhng to accept routines if they 
see the reasons for them— and if allowances are occa- 
sionally made. For example, a child will rebel against 
his scheduled bedtime far less if, occasionallj-, he is 
permitted to stay up later than usual for something 
he is particular!}' eager to do. 

Hon and When to Discipline 

Discipline means tnining to conform. It is not the 
^me ^pu^hment. Its purpose is to tram the child 
to do the things that societj' believes are right. The 
child must learn that rules and regulations are not 
senrele^ restnctions but are necessarj' to enable people 
to hve together happily and harmonioush'. 

_ i lany children break rules not because they are trv- 
mg to make life difficult for their parents and teach^ 
but because they really do not know that what they 

each rule carefully to 
the chdd m words he can undeistand and emph^ize 
tne ^tionship of the rule to all tx-pes of similar 
atuations. ^k the child to teU you own* 
what the rule means to him and set him straight if 


ONE OF CHILDHOOD’S HEARTACHES 



When a child is kept out of things, it makes him even moreiic- 
happy to see others having fun. He wants to belong to the grcej. 


he has twisted its meaning. A child’s memoir is 
short. He must usually be told time and again what 
he is to do or not to do. 

Praise. Praise should plaj' a major role in dhd- 
pline. It is a powerful stimulant and gives the child 
the necessarj' motivation to try to do nhat is ei- 
pected of him. A child deserves special praise wha 
he tries hard or makes personal sacrifices even though 
the results are not up to expectations. A srfe, a 
pat on the back, or a few words of commendation are 
aU he needs to drive him on to renewed exertion. Coih 
trarj' to popular opinion, praise does not make a child 
lazj’ or self-satisfied. Instead, it makes him eager to 
do what is expected of him . One carmot praise a child 
too much for real accomplishment. _ 

Bribes. A bribe is an offer of a reward gh'en 
fore the act is completed. A child who is bnbed i™ 
do what is asked of him only so long as the bait is 
held before him . When the bribe is not offered, M 
will do as he pleases. Bribes should hax'e no part 
in discipline. 

Rewards. Occasional rewards, like praise, 
portant in discipline. They should not be 
ahead of time but given as a surprise after the art 
is completed. The best time to gix’e them is vhen i 


IS apparent that the child has been tiying x'cr) 


haid, 


not just when the results are good. Anj' simple ti® i 
a small gift, or special recognition such as praisia? 
him in front of others or putting his name on an hono 
role will give him an incentive to forge ahead. 

Punishment. Onlj' when it is obvious that a c 
has intentionallj’ disobej’ed a rule should he 
ished. If discipline has been of the t}pe 
above, few occasions will arise when punishment 
be needed. When thej' do arise, the tjpe of P'^,, 
ment should be carefullj' considered, not gi' en m a 
of anger. Slappings and spankings are likely to m 
the child so antagonistic that he will cease trying- 

Expecting a child to make amends for his mud 
makes sense to him as a punishment. If he has to rocp 
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up nulk he intentionally throws on the floor say he 
IS sorry when he does something he knows he should 
not do Or replace ^th something of tus own the pos- 
session of another that he breaks in a fit of temper he 
will think twice before repeating these acta 

Sending a child to bed or depnvmg him of a meal 
because he was naughty has no educational value 
whatever The child is hkely to build up a dislike for 
bed and rebel against going there When depnved of 
a meat he is bkely to get hold of food anyway but 
of the wrong kind Vi ith older chddren it is some* 
times a good policy to depnve them of eome pleasure 
such as gomg to a fflovMor watching televisjoo when 
they have been intentionally troublesome It also 
helps to send them to their rooms esplaining that 
they must stay ^ere so long as they persist m making 
Lfe difficult for other people 

Trait* That Slafca for Popularity 

Being popular with his friends goes a long way 
toward givmg a child the self-confidence be needs to 
make the most of hia abilities Real security is 
achieved only when the child feels that he is accepted 
wherever he is— in the home m the school or on the 
playground 

Scientific studies show that there are certam traits 
that lead to popularity at every age Thew: traits 
are co-operativeness good sportsmanship cheerful 
ness a sense of responsibility to the group a sense 
of humor willingness to look at things objectively 
and not to have one s feelmgs hurt when no offense is 
intended unselfishness malunty of behavior (for the 
particular age level) reasonably good manners ont- 
gomg temperament willingness to offer suggestions 
for group activities skills that enable one to keep pace 

Withothere and the desire to give others a good time 

A child with most or all of these qual ties will never 
find himself without friends These quaht es should 
be cultiv ated as early as possible 

A child should have permission to do what others 
do when they do it and access bility to others so they 


can be with him when they wish lie will have more 
chance of being popular if he belongs to a group with 
B nufar backgrounds abilites and interests Children 
are bkely to choose as friends those who are kind to 
them regardless of whether they have anything in 
common Tbe child needs guidance to leam to choose 
suitable companions This of course does not mean 
tbit be should be encouraged to be snobbish or to dis- 
cnminate against other children because of their race 
creed oreolor Itmeansthitachildfrequentlyneeds 
guidance in determimng whether or not tl e child he 
likes has the qualities that will make for congeniality 
The tdiild needs guidance also iij Jeaining to keep 
the friends he has made Lettmg children fight it out 
results m hurt feelings and even physical mjunes 
In the earty years the parents should be close at hand 
when ch Idren are playmg and be ready to arbitrate 
should a quarrel start Gradually the child will learn 
from experence how to handle his disagreements 
without adult hdp 

Early Ttalnlng for Good Citizenship 
The good citizen has a sense of tesponsibil ty to 
ha group He tries to add to the enjoyment of others 
He recognizes the nghts of others reahz ng that the 
world was not made for him alone He is even wiUiog 
to do things he does not want to do to help others 
Even a very young child can leam to do something 
for the people with whom be lives and to behave in 
a manner that will not incoaveusDce or hurt fheni 
Shortly after the child begins to walk be can leam 
to carry his share of the burden at home without 
gnimblmg He may not be able to do much for other 
people but be can help them md rectly by do ng as 
much as possible for himself and by not demanding 
too much attention Each year he can take on more 
and more responsibility doing things for people in 
(he neighborhood as well as at home and at school 
Such training will prepare him for the role of a good 
cilisen when he reaches matunty (See Citizenship ) 
Guiding the Child ■ Recreation 
Left to their own devices most children will spend 
their free lime on recreations that require a mnumum 
of effort Tbey wiU watch television listen to the 
radio look at comics and go Co the movies These 
recreationa are part of the pattei-n of American life 
today To enjoy them fully and to derive benefit from 
them the child needs guidance 
There are excellent programs of mus c good plays 
mteresting news and information about cultural sub- 
jects S8 treO as healthy huiaor Tbs program®, bow 
ever must be carefully selected and the time spent on 
them should be 1 mited 

Healthy recreation mcludes solitary play at home 
as xreU as games and sports outdoors with other chil 
dren A child should never become totally dependent 
UpCQ othera for enjoyment or so self-euffic ent that 
he shuns compaiuonship A happy balance of soLtary 
and group play should be encouraged (see Play) 
Creative aetivntes of all sorts music painting 
and crafts — should have an important place in the 
ehiU a recreation Such activit es amuse the child 
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release tension and give him a sense of achievement 
that increases his self-confidence. Furthermore, they 
form the basis for adult recreation and hobbies and 
help the indi^-idual to appreciate the achievements of 
others (see Hobbies; Painting). 

Boys and Girls Have Different Roles 
Even’ society has clearly defined roles for members 
of the two sexes. Girls are expected to behave like 
girls and box’s like boys. Because boys enjoy a supe- 
rior position in our societj’, many girls xvish they 
were boys and some try to act like boys in the hope 
of ga inin g the prix'ileges that boys enjox’. Few hoi’s 
xvish they were girls. Instead, they feel superior and 
often treat girls xvith the contempt that accompanies 
feelings of superiority. 

From earliest childhood, girls should be encouraged 
to act like girls and to recognize that the femmme 
role is not inferior to the mascuhne. Similarly, boxs 
should be encouraged to be boxs; but they should 
learn that treatmg girls as mfenors b\ teasmg, bully- 
ing, or criticizing them is poor sponsmanship. The 
battle between the sexes, so common m childhood, 
may continue into adult life unless both box’s and 
girls learn when they are x’oung to hax e a healthy at- 
titude toward their oxvn sex and toward members of 
the opposite sex. 

How Parents Can Co-operate with Teachers 
Education is essential for success in modem life. 
Parents can help the child to dex’elop a fax’orable 
attitude toward studx-ing so that he will not end his 
studies at the end of the school da}- or when he re- 
ceix es his diploma at graduation. Here are some of 
the wa5’s parents can co-operate xvith teachers to help 
the child do the best work he is capable of domg; 

1. Gix’e meaning to the child’s lessons by relating 
what he is leammg in school to his other actix-ities. 
Bis study of history and geography can be associated 
with mox-ies and xvith telex-ision and radio programs. 

2. Encourage the child to read as much as possible. 
Practice in reading increases speed and comprehension. 
Reading also xxidens interests and enables him to 
learn many things he can find out in no other wax’. 

3. Build good study habits by showing the child how 
to use his study time to the greatest adx’antage. Keep 
the house quiet when the child is studj-ing. 

4. Supplement the teacher’s work, when necessarv 
by explaimng anx-thing the child did not understand 
in his class work. Manj children are too timid to ask 
a teacher to repeat or clarify what she has said. 

5. Help the child to form friendships among his 
cbssmates. He will be happier and will do better 
work if he has friends in school. 

6. Encourage the child to take an actix’e part in the 
school’s extracurricular acrix’ities. School xvill be a 
pleasant experience for him if he feels that he is a 
part of it. 

/ . Help the child to dex’elop good relationships with 
his teachers. MTien teacher-pupil friction arises talk 
over the problem with the child and help him to see 
that the source of the friction is not necessarily aU 
on one side. Then show him how he can get alon<^ 


BEING A PAL WITH DAD 



better xvith his teacher. Good teacher-pupil 
ships are essential to good schoolwork and to gow 
social adjustments xvith classmates. 

ChUdrea Want and Need Affection 
The child who is lox’ed and wanted at home w 
make good ad j ustments outside the home. Such a due 
is far better prepared to face the problems of 
than is the child whose outlook on life has been warjw 
by feelings of resentment against his family. _ 

All children want to be lox’ed. The expresion o 
parents’ lox e, howex’er, must be adjusted to the lexe 
of the child’s development. A baby Ukes to be fonol_- ^ 
Before his toddler days are ox’er, hugging and kismg 
embarrass him, especially before other children, fix' 
the time he is in school, he will rebuff such expresaon^ 
of affection, but he still wants to be lox’ed. 

The older child wants to be lox’ed in a different wy 
He wants his parents to be interested in the 
that interest him and to treat him as a pal bj’ doiSi 
thin^ with him. Listen attentix’el}’ when he tells x oa 
of his joys and sorrows. Do things xvith him T 
thinks are fun. Constant criticism, punishments ms 
the child feels are undeserved, or lack of interest m 
the things that are x’itally important to him are 
terpreted by a child to mean that his parents do nov 
care for him. The child responds bx’ behaving m 
manner that makes it difficult for anyone to ^ 
him. TVhen a child is most troublesome, that is 
time when he needs the most love. 
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Child labor laws In the early part of the 
39tli contury many children in LegU^ aai the 
United States i\orked 12 or 14 or even 16 home s 
day in fnctonc« m Ui and mines They began to 
work as young as 5 or 0 The long hours of hard 
labor ruined their health and the dangerous machines 
cnppled many Children had uorked in homes and 
fields from the earl est times Cluld labor d d not 
become a serious problem honever untl machine 
production got under nay in the 10th century A 
ready source of cheap labor ehildien were then poured 
into the factories (see Industrial Revolution) 

Uhen people came to realize the tragedy of the^ 
children 8 lives a fight began for Uws to protect boj* 
and girls from ruthless exploitation In England 
Parlumcnt had prohibited the Afr can slave trade 
but as the poet Robert Southey wrote The slave- 
trade was mercy compared with the ch Id trade m 
factories Elizabeth Barrett RrowninK described 
these hibief groas old teyoad their jean m her 
poem 'The Cry of the Children Men like Sir Robert 
Peel (father of the nell known statesman) Richard 
Oastler John Fielden and Lord Shafle«bury labored 
aastintmgly to lighten the slavery of children to 
machuies It was a long fight Oradualty hovever 
improvements came about and Oritam began to make 
laws regulating the employment of children 
European Refluladona 

The first child labor law was passed in Britain in 
1802 It limited children a work to 12 hours a day 
and forbade night work The next act in 1819 for 
bade employment in cotton mills of children under 
nine Ne that act was adequately enforced The first 
effective act passed m 1833 provided for state in- 
epectioQ and applied to both woolen and cotton mills 
It limited the work of persons between 12 and 18 to 
12 hours a day The greatest advance came m 1847 
when working hours of persons under 18 were 1 nuted 
to 30 hours a day The Biitish govemnieot now gr'es 
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the Qiattcr of ch Id labor careful attention Since 
l9iT the school feav ngage has been 15 The Iawprt>. 
hibita the employment of school children in industry 
before they are 13 and 1 mits it after tliat age The 
Ch Idrens Act of 1947 dealt with the whole quest on of 
child labor in a thorough and eoJghtened manner 
Other inlustrial nations followed Britain a lead 
The reform movement was quickened after 3919 3jy 
the Work of the Inlernation i] Labor Organization 
fno> an agency of the United hat ons) This organ 
uiton geeks to improve labor standards through 
international act on 

United States Measures 

In the United States also chid labor steaddy in 
crease I after the introduction of machine methods 
In 1910 one child in every six between the ages of 
10 anq 15 was employed m industry or in agriculture 
After 1910 child labor began to decrease ch efly 
beewse of legislat on and aroused public opinion 
It> WJOandia WlSConere^f aatmtial child 
labor laws but the Supreme Court declared them un 
Cunstitut ooal In 1924 a constilut onal amendment 
wa« Propo ed to give Congress power to regulate the 
emploj nieot of children under IS years of age It w as 
not ratified In 1938 Congress passed the Fa r Labor 
Mandards Act One of its provisions forbade inter 
state shipment of products made bv ony entcipnse 
which employed chi) Iren under 16 y ears or under 18 
years m hazardous enterprises such as mining The 
law Was modified in 1949 to perm t employers to hire 
childiea under 16 for certain hours m offices or in 
selling The secretary of labor admimsters the law 
State legisUtioD has been hindered by the Telue< 
lance of states to put the r employers at a disadvan 
tage in competing with employers in other states 
Most state* however now have a 14 year or a 16 year 
age minimum foi children in industry Inn t the r 
labor to 48 hours a week and prohibit the r employ 
oient ID dangerous or unhealthfu) occupatJonB 


The Rich DESERTS and Ferule FARMS of CHILE 
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iumsd g otjg South Amencs 
er cent and it has a beautiful and 
fert le valley w here almost 
any plant of the middle 
teitt Jat tudea wiii flourish 
y'lert In the north is a great 
’***' expanse of rainless desert 
»u«f wheie not a blade of grass 
leowii grow Yet the valu 
er able nitrate deposits of 
'Smw' ^his parched land liave 
nourished the crops of t\\ o 
*T»?ci hemispheres and have 
SercM brought Ch le wealth and 
an important place in 

uiiv — tewenng heghts worMcomiaerce In the south on the other hand is a 

theTghest pMknrthtAndes ’ Chile has some of cold water-soaked area of heavy forests and grazing 
the most magmfieent mountain scenery la the Cor- land where ra n or snow falls almost incessantly during 
d lletas It has one of the most desolate desert re- "f ♦>’«• 


piiiLE (c3iU«). Its 
extraordinary shape 
and Its wide vanety of 
scenery climate and re- 
sources make Chile one of 
the most remarkable coun 
tries of South America «gj»cuHi*S«o 
On the map it appears as Sxfo ts — c«ppm 
a long narrow stnp ol 75 

mountainous land edging oihamiucit- 
the Pacific for more than 
half the length of the eon 9*taio and 
tment It is so long that ^''c/gSpS^jU' 
Its head is burning with i 

tropical sun while its feet 
are freezing Its mountains 


ocoIsxhSOOOO Vyld wi 1 <]W<|x« 
lol<oiHt(«*«r 2 S<XI 0 ) 


much of the year Here is the southernmost city o. 
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the globe; and here, at the continent’s end, lives one of the 
most primitive of peoples. Bet-«een these two inhospitable 
regions lies the fertile and beautiful Vale of Chile where a 
delightful climate, much like that of Cahfomia, prevails 
the year round. This is the heart of the nation, its granary, 
and its center of population and culture. 

The Varied Face of the Land 

The republic extends from Cape Horn at the southern tip 
of South America to about 18° south latitude, well within 
the tropics— a distance of nearly 2,700 miles. If it were 
placed on the North American continent, it would reach 
from Florida’s southernmost point to northern Quebec in 
Canada. In width it varies from 31 to 221 miles. With an 
area of 286,396 square miles, it is somewhat larger than Texas 

About 70 per cent of the land is mountainous. Through- 
out its length the Andes rise in a great massive wall, which 
tapers off gradually until the mountains dip into the sea at 
the end of the continent. Their western slopes belong to 
Chile, their eastern slopes to Argentina. From heights of 
6,000 to 7,000 feet in the south the ranges become increas- 
ingly higher through central and northern Chile, where a 
number of peaks more than 20,000 feet high raise their 
heads. On the Chile-Argentina border is volcanic Aconca- 
gua, crown of the Andes (see Aconcagua). There are manj 
volcanic cones in these ranges, but most of them, like Acon- 
cagua, are extinct. Settling of the mountains causes frequent 
earthquakes. In 1939 one of the most destructive quakes 
ex er recorded shook the country from Iquique to Puerto 
Montt It took tens of thousands of lives, destroyed ChilMn, 
and badty damaged other cities. 

With the great Andean barrier as its backbone, Chile faces 
thesea. (5ee Andes Mountains). Along the Pacific, the much 
lower Coastal Ranges rise abruptly from the ocean, which 
reaches great depths off the coast. From about 30° to 43° 
south latitude these mountains parallel the Andes, enclos- 
ing the Central Valley', or Vale of Chile. Crossed by low 
transx'erse ridges of hills, the valley runs south for about /OO 
miles, sinking into the sea in the neighborhood of Puerto 
Montt. There the coastal mountains break into fragment', 
forming a long chain of islands which fringe the coast for 
hundreds of miles. Far to the south is the large island group 
called Tierra del Fuego. Between the Chilean Archipelago 
and the Andes, the coast is frayed by many sounds and 
fiords. High winds blow' around it and the sxvirlmg wafere 
have tossed many a ship on the rocky' shores. North of tto 
island-strewn region, the whole coast line of Chile is remark- 
ably' regular, with no safe natural harbors. There are more 
than 50 ports, but at most of them large ships usually 
anchor well out at sea and use lighters and launches for 
loading and unloading both passengers and freight. 

Geographically and economically the country falls m o 
the three major regions suggested abox’e — the mineral-prO" 
ducing northern desert; central Chile, containing the Cent® 
Valley, where most of the nation’s food is groxvn; and t e 
wt, island-strexvn, sparsely settled southern third, where 
sheep grazing is practically the only industry'. 

Variety of Its Climates _ .. 

Because of its great length and its high mountains, CWe 
has many' different types of climate. Another major innu 
ence is the Humboldt Current from the Antarctic, which n 




carr ed northward from MOU N T AINOUS IS L AND H OME O F ROBINSON C R U S 
40° south latitude to the [ 

Equator by the trade 
Mnds Its cold waters 
and the still colder wat^ 
ers closer to shore give 
the coastal region re- 
n arkably low tempera 
tures They ate also 
partly responsible for 
the lack of ram m the 
northern desert The 
prevailing winds of this 
reg on are chilled by the 
ater and then heated 
1 en they blov7 over the 
land The heat enables 
tl m to hold all their 
m sture and hence no 
ra n falls The high An 
des entirely shut out the 
VI nds of the inter or 
and the trade winds 
from the Atlantic 
The stunulatmg cl 
mate of central Chile 
helped to produce a vig 
OTous wail ke people 
quite unlike the Ind ans 
m trap cal parte of the 
continent who were eas 

world over w.^ith 15 3 oAnUt production was made a state monopoly 

The Desert and Iti Miner -n ..otit nf the evDort tax w as removed and costs of production 

In the Chilean desert which covers 40 per of the jxf«rt wx wes 
the country a area the landscape is brown and ba^ P ^ mtcmipted strip about 

■n. hot bnsl. .h™. d.y • <« “od ™ front l/t. 27* I Tb. 

mg sand and bare rock In most of t yeare t^y ^ e j ^ pg^pa between 

bj bithont a single Bhower and great clou^ rf t^oaat Rangea and the Andes atbe ghtsfromd (XM 

me from the land Nowhere m „ 7 OT tat The mtrate a eemenhog matenal m 



; than ten inches of rs 

for miles and miles and see no plant Ide JJ^7he mwnU “la'into the valley where t crystal 

not even a cactus Yet this drab counto'ie * . nitrate-beannu layers of rock are called 


greatest source of wealth The part caiiea ii e raliehe Hiey vary m depth from a few inches to 

desert contams the only large nitrate depos ts ^ ^ is broken up by blasting and 

largest reserves of copper ore in the worm ^ ofetmw (factones) where the nitrate is 

and mtrate or Chile saltpeter are eatracted and refined and lodme is produced as a by 

most valuable evrports The Chileans there! woduct Chile supphes most of the world a iodine 

much to their and desert for it preserves the niUate 

which ram would d ssolve and carry away workers m the mtrate region are chiefly »n«»- 

The Mtrate Industry . , aw (people of miaed Indian and white blood) caUed 

Sod um mtrate is a colorless salt vvhi 0»g^ ones) Most of the ofiemas are sur- 

cbefly as a fertilizer to supply nnmded by workmen s houses and some of the larger 

For half a century the nitrate trade with Europe 
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properties have stores, 
churches, theaters, and oth- 
er community establish- 
ments. Foodstuffs, in gen- 
eral, are shipped in from 
other regions, since only in a 
few oases and small irri- 
gated districts is there any 
agriculture. Water is piped 
in from melting snow fields 
high in the Andes. 

Other products of the des- 
ert’s dried-up lake beds are 
salt and borav. The borax 
“lake” is one of the largest 
in the world, and small 
quantities of the product are 
exported (see Borax). 

Copper and Other Minerals 
of the Desert 

The largest copper deposit 
in the world and the most 
extensive mining and smelt- 
ing operations in South 
America are at Chuquiea- 
mata, on a mountain about 
a hundred miles inland 
There in the heart of the 
desert a United States com- 
pany employs several thou- 
sand people to work the ore. 

The camp has the conven- 
iences of the average North 
American city, nith a theater, schools, hotels, athletic 
fields, and a health staff. There are other large copper 
works in central Chile. Copper and nitrate make up 
about three fourths of the total value of exports. 

Eich iron-ore deposits are near La Serena and 
Huasco. Chile leads the continent in iron mining. 
Much of the ore is shipped to the United States. Aided 
by the Export-Import Bank, Chile opened its first steel 
mill in 1950 near Concepcidn. It fortified its own poor 
coking coal with imports from the United States. 
Chile also mines gold and high-grade sulphur. Silver 
mining, once important, has dwindled. 

Agriculture in the Desert 

Crops are gro-mi on narrow ribbons of land that can 
be irrigated from the few small streams. Most of 
them are on the southern border of the desert. Beef 
or dairj- cattle are raised on many farms, and alfalfa 
for feed is an important crop. TITieat, com, barley, 
and a variety of fruits and vegetables are grown. This 
region, noth its almost constant sunshine, is well suited 
for fruit diying and dried fraits are shipped along the 
coast. The small farms produce foods for the mining 
communities. Above 8,000 feet in the Andes a growth 
of short grass pro-i-ides pasturage for sheep, goats 
llamas, and alpacas. ’ 

Central Chile, Heart of the Nation 
Central Chile has nine tenths of the people. Notice 
that the map has many towns from La Serena 



This view shows General Bernardo O’Higgitis Avenue, San- 
tiago lies on a plain San Cristobal hill, m the rear, towers 
over the city. The Andes nse m the background. 


on the edge of the desert 
almost to Puerto Moatt, 
some 900 miles south, and 
particularly in the Cen- 
tral Valley. In the Vale is 
centered the cultural, poli- 
tical, financial, and social 
life of Chile, and there h 
situated Santiago, its capi- 
tal and chief city. There 
too and along the adjacent 
coast is grown most of the 
nation’s food. 

The long Central Valley is 
filled with rich alluiTal soil' 
deposited by the Andes 
streams. It is level etcept 
where cross ridges connect 
the Andes and the Coast 
Ranges. Here and there, 
streams fed bj' melting 
snows in the Andes cut their 
way across it to the sea. The 
climate is delightful. In the 
northern two thirds of the 
valley it resembles closely 
the climate of the jMediter- 
ranean lands, with the tem- 
perature rarely falling belorr 
freezing or rising above 
77° F. Most precipitation 
occurs in winter (^lay to 
August).’ The summers are 
long and rainless and the land must be inigatm 
for crop gronung. The rainfall is explained by the 
prevailing winds. In summer the dry trade winds tte 
cause desert conditions farther north influence the 
climate. But in winter the westerlies that ma 
southern Chile one of the rainiest regions in 1“ 
world blow farther north, bringing abundant rams o 
the central region. The coast, however, has sunaner 
showers, and in the southern part of the valley^^^ 
mer rains are frequent. In these regions there is e_ 
need for irrigation. ,, 

South of the Bfo-Bfo Riv^er (about 36° S.), 
is similar to the Puget Sound-Willamette 
Oregon and Washington. There, in the dense 
the Araucanian Indians defied successfully the nng 
of the Spanish conquerors for 300 years. The ar^ ' 
later opened up, and Chileans and European iB^ 
grants, principally Germans, settled there. About_ 
the land is covered with forests and there are 
pastures. Here and there one sees a large 
mill and crews of woodcutters. Crops such as dm .i 
oats, and apples are grown without irrigation. 

Less than 10 per cent of the area of Chile is sm - 
for crops. About 90 per cent of the cultivateo 
lies in the Central Valley. Yet only about 12 ® 

of the valley is planted to crops. 'Three miluo^^^ 
more acres have been irrigated by landowneis, 
are extending irrigation in cooperation witn 
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A major objective of the govermnent since the 1920 a 
has been to encourage manufacturing and Chile is 
becoming self-sufBcient m a number of products that 
can be made from domestic raw materials Foodstuffs 
Wool and cotton tcTtiles leather shoes chemicals 
/omitare and other wood products and tobacco goods 
ONE OF THE WORLD S GREAT COPPER MINES 


government Much of the valley is dry pasture nn 
suitable for irrigation and is U'cd for stock raising 
^Ticat 13 the leading crop of central Chile and al 
falfa IS widely grown for stock feed Large areas are 
devoted to vmejards and quant ties of wine arc mar 
keted Other crops are barley oats corn beans peas 
and legumes olives figs 
citrus fruits berries peach 
es and other fruits tobacco 
potatoes and garden truck 
fifo't of the land is in 
large holdmgs More than 
half of it it IS said is in 
some five hundred of these 
large estates called fcjcien- 
dos or /undos The wealthy 
owners or patrons usually 
live in the cities mo«t of the 
year leaving administradora 
to manage tbeir land and 
poorly paid Wfutltno* (ten 

ants) and rotos to grow the 

crops Life on the haciendas iWi n la* r wf »»< 

18 not unlike life on the great “ *' 
feudal estates of medieval Europe Usually there is are among the commodities produced u its factones. 



a strong attachment between patron and tenant 
Mining and Maautacturlng (n (he Ceacral Valley 
Although agriculture is by far the largest uidu«lry 


liie number of skilled workers is steadily mcreasmg 
Soutbem Chile 
Gray skies heavy rams cold winds and dark tan 


m the valley there is some mining Copper is the gled forests make southern Chile as uninvitmg 
ch ef product coal mining is increasing Central oortbem desert Lying in the roanog forties it u 
Chile has the Uigest coal depo’ ts on the cont nent one of the stormiest regions on earth The strong 
Chilean coal is poor for cotung but is nuved with variable westerly winds bring evcessive rainfall (300 
imported coking coal Short swift nvers provide inches in places) as they rise to cross the Andes The 
considerable hydroelectric power for industry SDowbneduninisbesfromabout 5000 feet to less than 

The prmcipal manufacturing centers of the country 2 600 Rugged land broken along the coast into 
I Santugo Valparauo Concepc de and Valdivia thousands of islands listening mountain lakes and 


NATURAL NITRATE COMES FROM THE DESERT 



glacier fed streams and the heavy blanket of 
forest give the country a wild appearance 
South of latitude 60® however and parti 
cularly in northwestern Tierra del Fuego the 
rugged land gives way to broad wet plains In 
this re^on sheep raising the chief industry of 
southern Chile is carried on Grasses are green 
tbe year round and in the cold chmate the 
sheep grow long thick fleeces of high quahty 
The estanoas (ranches) are very large some 
of them more than two milhon acres in area 
with 2Q 000 or more sheep Afany are Bntish 
owned The herders cbieBy Scottish Welsh 
and Irish assisted only by thev sheep dogs 
tend the flocks in their migrations over the 
vast pasture lands Three^uarters of Chiles 
she^ are raised in this region They furnish 
a like proportion of the country s evport of 
wool There are a number of freezing plants 
hlutton sheepskins and sausage casmga are 
I also exported 

South of Puerto Montt there is little farm- 
ing Lumbering m the conifer and hardwood 
forests has developed slowly Most of the timber 
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is suitable only for posts, poles, and second-rate lum- 
ber. The constant rains, and transportation difficulties 
over the wet, spongj’ ground, seriously handicap the 
industrj'. There are, however, sawmills near the 
coast. Lumber is exported to neighboring nations and 
cabinet woods and qiiillay bark (soap bark) are 
shipped to Europe and the United States. 

In most of southern Chile the population density is 
less than one person to the square mUe. A few rem- 
nants of earl3' fishing and hunting Indian tribes live 
there in most primitive fashion. The few Yaghans, in 
southern Tierra del Fuego, are the southernmost 
people in the world. Thej^ have no weapons, almost 
no clothing, and live on fish. Their homes are canoes 
or brush shelters. Hunting tribes of Chilo6 Island 
and the mainland near b}' have mingled vith immi- 
grants and are good lumbermen and foresters. 

Transportarion and Trade 

A map of Chile’s transportation sj-stems looks like 
a verj^ tall ladder. The Longitudinal Railna}’ in the 
interior— running from Pisagua to Puerto ilontt— 
and the shipping lane along the coast form the up- 
rights. The short rail and highwa}’ routes connecting 
the numerous ports with the Longitudinal line and the 
producing centers in the interior form the rungs. 

A FAMILY OF TENANT FARMERS 



Here is a typical home of the mquilmos, or tenant farmers of rho- 
These people Uve and work on the land which helones to rh- * r 

or landlord. They are a part of a feudal system wWcfsS lurvfvts ' 

Chile has about 6,600 miles of railways, some elec- 
trified. The government owns about half the total 
mileage. Two lines cross the Andes to Boli™, giring it 
access to the Chilean ports of Anca and Antofagasta, 

A third, linidng the Pacific and Atlantic oceans, is the 
Transandine railwaj'. It runs from Valparaiso to 
Buenos Aires, cUmbing nearly 10,500 feet to tunnel 
through the Andes. Landslides often block the road. 

A fourth, opened in 1948, crosses the Andes from 
Antofagasta to Salta, Aigentina. 

. earliest and is still the most serv- 

iceable highway. There is coastndse traffic between 


different sections of the country and some 30 ports 
are visited bj^ ships engaged in international trade 
Chile’s merchant marine is one of the largest in South 
America. The building of the Panama Canal brought 
the nation closer to world markets and greatly stimu 
lated its industrial development. 

Of some 31,500 miles of roads about two thirds are 
all-weather roads. The best highwai's, some of them 
concrete, are in the Central Valley. In rugged regions 
where there are only trails, goods are carried by pack 
animals. 

Air service, under government onmership, links the 
chief cities. There are no railroads south of Puerto 
Montt, but southern Chile is senmd bj' air. Foreign 
companies supply^ regular service to other Latin Amer- 
ican countries and to the United States and Europe. 

In the total value of its foreign trade Chile is one 
of the leading nations of Latin America. In general 
it ships raw materials and receives manufactured 
goods in return. Nearly four-fifths of the value of all 
exports comes from its minerals— copper, nitrate and 
iodine, iron ore, gold, silver, sulphur, and sulphate 
of soda. The sheepr-raising industry' is the source of 
the second group in value — wool and sheepskins and 
fresh and frozen meats. Lentils, beans, peas, oats, 
barley', fruits, wine, and wood products are also 
exported, chiefly' to neighboring countries. 

The major imports are machinery, transporta- 
tion equipment, iron and steel manufacture^ 
chemicals, petroleum and its products, textiles 
sugar, and other foodstuffs. Chile’s dependence 
on imported petroleum lessened xrhen oil was 
discox'ered on Tierra del Fuego in 1945. A pipe 
line for crude petroleum was opened in 1930 
A large part of Chile’s trade is w'ith the United 
States and the United IGngdom and with 
other South American countries. 

Cities and Resorts 

Nineteen of the 26 cities with a population 
of more than 10,000 are situated in centiri 
Chile. Beautiful Santiago, the capital, lies in 
the northern part of the Central 1 alley. K 
cormected by rail and highway' with the pod o 
Valparaiso, 117 miles northwest. Vina del JIWi 
near Valparaiso, is the leading sea resort on 
the xvest coast. {See Santiago; Valpra'^) 
Near the mouth of the Bfo-Bfo Kiver is ton 
cepcion, the third city' in size and the cen ra 
gateway to the valley. It is a commercial center lor 
a rich farming hinterland and a fax'orite toumt re- 
sort. Concepcidn is served by' the port of Talcahu^i 
a government nax'al station which has one of the 
natural harbors on the coast. „ 

At the southern end of the Central Valley f - 
Osorno and Puerto Montt, smaller commercial ci i^ 
Both are in a region of charming scenery. The x o can 
of Osorno, probably' the most beautiful in Chde, 
sembles strikingly' Japan’s famous Fujiyama. 

Antofagasta, Arica, Iquique, and lesser ports 
the trade of the northern desert region. Mags 
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(Punta Arenas), the southernmost citj in the uorid, 
IS a free port and the trade center for the sheep in 
dustry Before the opemng of the Panama it 
was important as a coalmg station In December and 
January it has 17 
hours of daylight 
Two island poa- 
Be<!sions far out in 
the Pacific are of 
exceptional inter 
est The origin of 
the colossal stone 
atatue*" on Easter 
Island IS one of the 
un^oKed tnxstenes 
of the world Ive 
Ea'ter f<tand) On 
the largest of the 
Juan Fernandez 
group Aieiander 
SeUorl a Bntiah 
sailor hvad for 
tour \ ears Qiaad 
vanlures there u» 
spired Daniel De- 
foe to write tua Robinson Crusoe more than two 
centuries ago (see Crusoe Robinson) 

Reercatloa Sport* Cemea 
Scenie beauty, mioeraf springs splendid beaches 
and opportunities for sunimer and winter sporta at* 
tract numbers of foreigners as well as Chileans to the 
nany pleasure resorts There are fine race tracks and 
golf courses and excelleot fishing Skiing skating and 
tobogganmg are beaming mcrea<inglj popular The 
aki fields near ChiUHa and near Santiago are among 
tbe beat m the world 

The Chileans hardy and vigorous are fond of stren 
uous •ports Soccer js the most popubr game and 
polo IS a faionte with the wealthv Polo teams ba\e 
demonstrated their prowess at numerous mteroational 
meets Boxing golf, teniu« and biciclmg also are 
popuhar Rugby football and croquet are plax-cd 
mamly by the English Tl e Indians are ailept at 
thutca, a sort of hockey played wuth a stone 

The People of Today aoU Yesterday 

More than half of the people are mestizos of In 
dian and Spanish blood From 30 to 40 per cent are 
of pure European descent, cbieflv kpanish There are 
about 100,000 Indians lodav, most of whom are Arau 
canians , and a like number of foreifners — Germans 
Spanish French Swiss and others Immigration has 
bMn slow, chiefly because the only attractive region 
for Settlement is m central Chile where most of the 
arable land is m the large estates 
In general the people fall into two clear-cut groups 
those who own land and those who do not The few 
nth landowneTs bv e m splendoi oa thea haciendas « 
in their city residences From this group come tw 
statesmen, professional men, and the clergy Tte 
landless group is made up m large part of the poorly 
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paid uupulmoa on the great estates and the rotos, or 
laborers on the farms m the mines and m other in- 
dustries ThtybveinthatchedhutsandotherimohJe 
types of dwellings Themajontyareagnculturalwork- 
ers To them it means httle whether the great mining 
UKlmtiies that support the government prosper or 
decline 

The strong warlike Araucatsian Indians liv ed in the 
forests of central Chile before the coming of the Incas 
ID the 15th century and the Spaniards in the century 
ftdlcnnng (tee Incas) They successfully resisted these 
invaders for hundreds of years But they were forcea 
south of the Blo-Bfo River and la 1818 when ChJe 
became mdependent they were pven the right to the 
lepon called the Pronteta In 1681 they were finally 
forced to recognize the authontv of Chile and the 
FVontera was opened to settlement 

Today as in the past, the Araucamans hi e chiefly 
b\ huDlmgaDd fishmg Their dwellings called rveas, 
are never grouped la villages They make sili er hair 
ornaments hugc-headed pins for fastening •bawls and 
the •alxtt necUacey and omamenta which are a d»- 
linclne part of the Arauesmau womans ccetume 
Their textiles m beautifully blended colors have dfr 
signs borrowed from the Incas, with squares and 
stepped and zigzagged lines predommstmg Ruga and 
pottery complete the hat of their handicrafts 

Their musical folklore is extraordinarily neb The 
Araucaniaahasasongfor every act of hiB life There 
are songs for children, and choruvs and ntual songs 
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■which are xised in religious and social ceremonies. 
Their music has remarkable rhythm and melody. 

The Arts and Education 

The Araucanian influence is strong in Chile’s music 
and literature. ‘‘Araucanian rhapsodies” and “Arau- 
canian poems” abound in the -work of the composers. 
Alany -writers have made valuable contributions to 
the nation's literature, and its painters and sculptors 
are -wideh' known through their e.xhibits at inter- 
national exhibitions. The arts are encouraged, and 
promising composers, artists, and writers eme^e from 
the department of fine arts at the national universitv 
and from Chilean conservatories. 

Chue has one of the best school sj’stcms in Latin 
.\nienca, -with kmdergarteus. proxlflon for vocational 
training, and other features of modem education. 
Education is free and compulsory for aU children be- 
tween the ages of 7 and 15, but this law is difficult 
to enforce, because the people in some regions are 
■widely scattered and funds are frequently inadequate. 
Consequently, a large percentage of the people still 
are unable to read and write. 

There are a nurriber of fine institutions for higher 
learning. At Santiago are the Universitv of Chile 
and the Catholic Univereity; Concepcion 'also has a 
universTty; and ^ alparaiso has one of the best tech- 
nical institutes in Latin America. Scholarships are 
pven to selected students for study in North .America 
and Europe. Children of the wealthy receive at least 
part of their higher education abroad. 

History 

CMe tvas begun in 

In<^=, but in 1«1 Pedro de Valdivia, PkLr^’e 
m^er, founded Santiago, tbe first wMte settleme^ 

Et^ed Kttlements almost as soon as thev wereMt, 

^ WMe Spam was busy fighting Napoleon in iSlO^e 
cook steps to end colonial rule. In ISIS it declared ite 
pendence ss armies under Gen. Jos4 San -AlartS^f A^r 
tma, and Gen. Bernardo O’Higgins of Chilo ’ 

royaUsts. O’Higgins was the 

nation, until he was deposed in is4 
finally led to the adoption (1S33) of a"con^!tff"°^ 
for a centralized SovemmLh 

ch^ges, the fundamental law for 92 year? 

Throughout the 19th century the countrv^^' 
progress. Foreign immigration* and T Great 

iwpulation between the lS40’s and the lS70’s a^d“^ 
the national revenne five timiTov^^ ^ m^ased 

publics were being tom by coXi^ 

only one senonsmtemal disturbance 

when a civU war resultediTfh^^d-iTr ^^91, 

Jose Manuel Ealmaceda ^ho had ^ Preddeat 

congress. ^ 

sa^rs were attacked (zee Harrison!^ Benj^) "^ '‘= 

winch Chile crushed Mi4 a^d p^r^^^d “ 

great power of weste.-n South 4me-ic. 
only strip of seaboard, the province of Mvia’s 

proving of Tacna (later returned 

.Anca (see Peru). A long.standine*^'^ j ’ and 

^ntma was KtUed Peaceful with 

The nation completed its portion of the V ^ -^ntma). 


a railway line between Tacna and La Par in Boliria h 1915 
The collapse of the market for nitrates after the £.-st 
War was a major disaster to the nation’s economy. 
tent grew. In 1920, after the Conservatives had faHe.^ tr. 
heed demands for reform, Arturo Alessandri Palma a ii>' 
eral, became president. Under his leadership a new connrr- 
tion w^ framed in 1925, and progressive measures 
adopted, providing for higher wages, better housing, sahl 
security, and better education. HL succes^rs pursued ih 
poUej*. In 1943 Chile broke with the Axis. After the v*- 
(^mmunisra increased, and Chile was the first Amencanci* 
tion to include Communists in the cabinet. It then banned 
the par^' in 194S. In 1951 Chile got economic aid fromil* 
United States and joined it in a defense pact in 1952. 

Government 

The constitution of 1925 promdes for a highly centiaHrTd 
government. The president and congress, made up of a sen- 
ate and a chamber of deputies, are chosen In- popular eV- 
tions. In 1949 women got the right to vote in the nstbiil 
elections. The president is elected for a term of sri year* 
bat is not eligible to succeed himself. The presi'ieat ap- 
points the members of the supreme and appellate ccurti 
and the chief administrators (tnJenderJes) of the24pro7imei 
Senators are elected for eight years, and deputies for frur. 
The Roman Catholic church, for centuries the state r^i^rc. 
was disestablished bj* the constitution of 1925. (S ^4 cl*: 
Lati n America; Latin American Literature; South Airedra. 
For Reference-Outline and Bibliography*, see South ArrsrirE.) 
Cr^fP.AX’ZEE. Centuries ago xfisitors to equafenfi 
.Africa returned ■witb startling tales of strange h> 
mans, frightfully ugly and tremendously ^sg. 
Probably what they had seen were chimpanzee, fe 
lar^ anthropoid aj^, which frequent practically tfe 
entire Congo basin in .Africa. 

_A full-grown chimpanzee is about five feet tsE 
■with arms spreading about six feet. It can 
nearly erect, but usuallj’ it touches its hands to fe 
ground in walking. The hair is short and bhtk or 
bro-svnish-black; the almost human face is marked tv 
prominent eye-socket ridges. Hands and feet tsve 
somewhat opposable thumbs and can grasp objeet; 
Wild chimpanzees live in familiK, eating fruit 
nuts, and insects, and building nests in the &»- 
They may live from 20 to 24 years. 

Scientists have alwajs been interested in the sy 
called “mental processes” of chimpanzees, which as 
the most mutative of apes and which can be tauii 
a -variety of human-like actions, such as eating at 
table with a knife and fork. Professors Kohler and 
report instances of what resembles sinipk 
thinking, such as piling boxes one on another to 
rrach a banana hung from the roof of the cage. IK 
chimpanzee would first trv each box separately, ths 
apparently “think it out' ’* and maVp the pile. Tes 
observers also report that some chimpanzees ha^ 
learned the use and meaning of words, and they claini 
that one chimpanzee called "Cup! Cup!” when thiisb'- 
U^ ch^panzee “speech,” however, consists of mere 
cnes mdicating emotion. 

Chimpanzees in capti-vity are often playful and ri* 
Mfaonate, but grow morose and sullen with age. PK" 
ally they take affectionate care of their young. Kts 
removed from their native climate thej' are 
smceptible to pneumonia and tuberculosis. Scien- 
tific name, Anlkropopilhecus niger. {See cZso Ape-) 
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centunes China the 


Polit cil revolution be* 


'I'cwtunes China tte wv.u.«.«u«0;.n6i nese nationsliste over 

oldest living nation »»'!• Ub« threw the Manchu emper 

called chan^lesa Its ore They proclaimed a 

people had taken roore K«nb ceio* T»» Um* arti^n K»ni> republic and began the up- 

than 3 000 years to bMd VSK'smi.lei tlS hiU teak of converting a 

* thes unique culture They feudal nation into a urn 

^ clung to traditional ways liJSi fied democracy 

of life and ancient loyal sSSS***'^ Cou< Si ai**! tw«^ ^ Then m 1937 Japan 

. t es They shut the doors ama(«-M«»fl javaded seeking to make 

of the country against the ” » China part of a miUtary 

outside barbananworld ^ /““y e*!'.r»c*i/«“!r5 so lo so tochw empire The people of Free 

^ew ideas spread slowly »«»«» oct»b«««aed mosMoo, M»r t« ^hma fought with a umty 


St YtaclM Kiui (lOCt 
i&tuttra Cou< $■ X1*>I 


imoDg the nearly half a Autoit 
bilhon people 

But a changing world Uwaum tipM«i nw 
d d not leave China alone 3) M”tr»i o 

It has been tom and im 
poverished by wars be* Kgr (s> 
tween conflictmg modem mmUui »i» 
ideas and systems “a £«• * *®®^* 


eaa auu sytsieiua ^ p,Vu« C.B»«MlH<.r Ml (P* P □* epreau 

More than a century ago Ci'«T®*“rViS>n i«oooo ««»>•« 5*““*'““^ “'T of life 

T^^ifo Hjakpw CS«a»M.5«?.Ch«|t« T»^" 


Western traders broke Chinese Commu 

down China s isolation m"ooo'“ S iuih cotooy •« Ho»i a«i» «*w *•* * *” nisU gamed strength dur 

and introduced the im i Tj^mii.r mt had methcwar With captured modem arms they pushed 

chme and its products The Industnal new , jj^^ktheweakenedanddisorganicedNat onalistforces 

brought wealth and power to the West BvlOaO the Communists had over vhelmed China and 

dition hound Chmese had httle desire to to the government had fled to Formosa Con 

neighbor Japan m imitatint W estem . ,, nuest had been easy but could the new mlers solve 

Mass factory methodq were uncongenial to ^ economic problems of the nation? W ould the con 

reliant farmers and the pamstakmg ^^t aervative Chmese adopt Commun st methods? 

dreamy scholars hated technical work 1 -jljenuip shows why China was long isolated On the 

busmessmen had no egpenence with tne i> U u eiosed in by high mountains and barren des- 

ways of corporations 


' IS to 20 China part of a miUtary 

soiochei empire The people of Free 
a, M»r to ^ fought with a umty 
•t bui>r patriotism and compe 
*» VmSim surprised the 

olpTOtiT world But eigl t years of 
bitter war ravaged ports 
SeTsSS* industries railways roads 
wdi (lu* and communication sys- 
Bbroide up brought wide- 

i(p«pQ( spread suffermg and loss 


The Chinese Commu 
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erts. On the east the vast Padfic Ocean fonns a bar- 
rier rrhich men could not cross until modem tim^. 

As 'ue have seen, China rras shut anrar, too, because 
of its uish to be left alone. Thousands of years ago 
the Chinese learned hosv to live comfortably together 
and to create things of beauty. They inr-ented por- 
celain and gunpovrder and paper and printing. They 
vrere the first to print books, and for a long time they 
had more books than all the r^t of the uorld. At 
the time America rvas discovered they -svere in many 
ways the most civilized people on earth. Their lack 
of interest in the outside world was strengthened by 
their greatest thinker, Confucius, who taught them re- 
spect for the ways of their ancestors. 

iVHte the Chinese were shut away, the TVestem na- 
tions drew ahead. TVhen they finally forced their u ay in- 
to China thepeople there were surprised to leam that the 
newcomers regarded them as ignorant and backward. 


The Land and 
the People 


No OKE KSOW5 exactly how 
large China is. or how many 
people it has. The land has never 
been surveyed aud no complete census has ever been 
taken. If we include all the territory that the govern- 
ment r^ards as Chinese, Greater China covers about 4 
million square milK. This is larger than all Europe and 
almost as large as Siberia. But China's control over the 
territories of Tibet, Outer Mongoha. Alanchuria, and 
Sinkiang (Chinese Turkestan) has vaned («c Alan- 
churia; Mongolia; Tibet. Tur- 
kestan). The area of ‘‘ ChTm 
proper” coiers about IJyi mil- 
lion square miles, and includes 
the IS provinces shown on the 
map on page 260. 

In 1947 the Nationalist gov- 
ernment, then in power, estimat- 
ed the population of China to 
be 461,006,25-5 — about one fifth 
of all the people in the world. 

This figure included 35-5.047.1 61 
for China proper (the IS Cen- 
tral Provinces) and 75 959.124 
for the outlying provinces and 
territories (Manchuria. Inner 
Alongolia. estem Province*, 

Tibet. Formosa. Jehol. and 12 
municipalities). 

Thus China proper has two 
and a half times as many peo- 
ple as the Tnited States crowd- 
ed into less than half the area. 

But the Chinese are even more 
badly crowds than would appear from this compari- 
ron. In the Uni.ed States three-fourths of all the land 
IS m fa^ or is used lor grazing live stock. In China 
pro^r than one-third of the land, at thp most is 

usediorfai^gorpasture. Some es&nates are much 
lower thmthi^ largest estimate for China’* 

crop and pasture land, we find that there are 12 


persons to be supported by every 10 acres, against cnc 
person in the United States for every 10 acres. An. 
there seems to be little possibility of hiingnig md 
more of the land under the plow. Alore than hsT r 
the land can never be farmed, because it is too n'— - 
tainous or too dry, or because the soil is too pxr. 

A Land of Mountains and River 5'allevs 
China proper is shaped almost like a inlrrhlsd fin. 
The northwestern proidnce Eansu is its handle and tie 
other 17 provinces spread out fromit. withtheronad;! 
edge of the fan Ijing along the Pacific coast. 

This coastline extends from about IS^ to 42® rani 
latitude— a little farther south and not Quite so k: 
north as the Atlantic coast of the United States. A1 
its widest point China proper extends from 12? L 
9 . 3 ® east longitude. So it is onli* about half as btii 
as the Unit^ States. The northern third of the csar 
is a low-lying delta plain fringed with sand b:at 
Hence it has few good harbors. But south of Sharis, 
the drowned coastline, with its numerous little lAri 
and bays, provides many safe shelters for ships. 

In describing the land, one thinks first of mourtsir=- 
China is a land of rugged highlands, and only in tL' 
nver plains are there any large areas of level bn 
The mountains run for the most part from vet : 
east, and they become smaller as the land gtadrs-r 
scopes o5 toward the sea from the luA pbtear <~ 
Tibet. Some lie in ranges; others stand in isob''"- 
groups or clusters. The central mountains are s O 

CA.^E duellings in THE U ISD-BUILT SOIL OF NORTH CHI''S 



r * y Uro-gh tie thick liver of loess eoH that cove's the pls—v ’£5-. yv* 

2 , s_o»viE t_- fo-nitioo of this fertile crost. lo soch places rOhors c! r*W 

csfi out hoses, stables, and storehostses. 

tinuation of the Hunlun Eange of the Tibet-nnt^ 
border. The chief range, the Ts in ling (j7-lff?5 
extends almost to the coast. These high moiEi 
rising to more than 10,000 fqet, drndE Ckin^P 
graphically into two parts, which differ gres-* 

clun.ofp IT> •fVta /TQTlQt^l « fjf 1^115 
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CHINA’S HEARTLAND AND SPRAWLING OUTER REGIONS 



-'■-/JO SK 

o y — 1 / ) 

rtT - I ^Si‘' 7Xh^^^''Cr^o 1 / ( ,, 


I •'•■-X -t) “ •'HONOKONC 

INDO-CBl|yA (^Kw«.craowA> j 


J\^^ormosjv 


va uiu sorgnum, pronounced kouhit-dng), wmcJ 
Eo nourishing or so pleasant to the tarie as Tvneai. 
southeast, laden with moisture from th7 777 ““7 buildings moi 

bnngs heavy rains (about 60 inches a vearl and n inn,! CPeldng), the most fs 

growing season to the south. As it cro'^'^s thp + northern cities is remarkably beautifu 

mountains, it loses much of its moisture cn t>,!t° imperial buildings, its temples, and it 

cinltatlnn In fUn , ’ -y^\ P^e- shnnes. It has been the capital of China at variou 

tgs plentv of nin^t toes and much of the nation’s historj' centers arouni 

igs plentv of ram to the ,t. The chief seaport is Tientsin. Other importan 

cities are Chefoo and Tsingtao on the Shantung pea 
msula. {See Peking; Shantung; Tientsin.) 


, ^ ^ , -^vAVii v/x XtO 

cipitation in the north is scanty uo to 20 mches) and 
le..s certam. It usualh- brings plentv- of nin tn tn 
North C^a Pkh. h. M,, |S,lTS. ” fc 
rams fail people starve by the milhon. 

North China and Its PcodIp 
The North China Plain is brown and bare with 
scarcely any trees, but its loess soil is I 

to, when it gets enough rain. Sometimes the VpII^' 
River overflows when the rsino ™sstolellow 

floods ruin the crops and destroy millhin 

The people of tho ■not^Tv n*., i-ii' * » people 


South China and Its People 


ouuLxi Vkinina ana its I'eopie 

In south China ever 5 i;hmg is softly green, ■^vith 
^eenness which one has to see to believe. For he 
the climate is ■warm enough to grow rice, and yom 
nee is the clearest of greens. There are trees, i 
nnd soft femlike bamboos, and lakes and ponds f 

rivers. T'llO nlfinr. 1....^ 3 +liOTr> 1)‘ 


ue people 01 the north are tall and broad ^Km i • ° femlike bamboos, and lakes and ponds i 
dered with high cheek bones. They arelw of j!! The cities are bus^- and many of them h 
and the people of the south consid'er them ratheS’ huildings copied from those of Western countr 

These northem people like to eat The people are smaUer and quicker in their mo 

ments tl^o-n m 1 -.1. gjid talkf 


These northern peop,;!^: “brfar 

made from the wheat they grow Rnf ih “oodles, 

much of their wheat, to ^o sell 


— - axtj smauer ana qmcKer m 

ments than the northerners. They laugh 

. j. . sev monev-. So a lartro r ‘Osc their tempers more Teadilv'. 

their diet consists of millet, oats', com, and kaolW th “ Yangtze there ai 

6 nan o7u people on the av'erage to each square 


CHINA 


■ — — 261 — 

China and the United States Compared 

Area and Population of Greater China 

Western Provineet Initer Mongolio Manchuria 
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Each rectangle represents 500,000 square miles 
Each complete symbol represents 5,000 000 people 
farm land Some parts have 3 000 or more to tbe 
square mUe No other region m the ss orW, it is said, 
has so many navigable waterways Be'ides the great 
n\ er and its tributaries, there are more than 100 000 
miles of canals These take the place of roads, for 
nearly every village is on a canal Rice and tea are 
the chief crops Along or near the n>er are several 
great cities— Nanking, which has several times been 
the capital, Shanghai, the most important commercial 
city and one of tbe world’s bu<iiest ports, Hangchow, 
a beautiful city which still retains some of its accieiit 


^spared lor Complon i Pictured Ertcycloued o ^ 

historical charm, and tbe triple city group of Hankow, 
Hanyang, and Wuchang which are hOO miles from 
tbe ocean but are reached by seagoing ships. {See 
articles on these cities } 

In the tropical and subtropical south the farmers 
grow chiefly nee Tea corn, and tobacco are other 
important crops Mulberry trees are cultivated for 
their leaves, which are used for food for the silk- 
wcffina Movt of China's sdk comes from the delta of 
the Si Kiaog (West River) Rear the mouth of this 
nver stamls Canton, whose enterpnsmg people are 







These maps show the chief transpomtion routes of China, where 

found doing business all over the world. Hon<r Kodt 
which belongs to Great Britain, is an kland 
just off the coast near Canton. Foochow is another 
important city. {See articles on the,se cities.) 

The people m vanous part.<= of Cliina speak different 
dialects and differ from one another in otlier wavs 
Lack of transportaffon and communication ha.skept tlie 
folk of one region from knowing those of another This 
IS one reason why the Chinese have not had so st.'omr ; 
semse of nationalism as many other peoples ami wTu- 
It IS hard for a government to enforce law.s. dian-'e 
methods or mstitutionso^mle common schoolf 

Though regioms differ in climate 
People Live soils, resources, crops, custom, 

— lan^ages, the Chinese have cert a r, 

problem,, and qualities in common. In General thev 
are remarkable for their indnetrv 
of hardship, love of peace hone^-^ 
cau.se there are so S to fS 

“IS “vlSS , 

»d the c,™ S?,'” jj'; : 



'e wheat and rice are grown, and how the people are distrllrcl.- 

food and warm clotliing. Four-fifths or more of fc 
population are farm people. The whole family— ms, 
women, and even little chfidren — ^have to work eaiiy 
and late to make their tiny farms produce enough feed 
to go around. Jlost families have less than four 20^ 
of land, and each farm usually consists of fiiT or ek 
scattered strips, like the farms of medieval Europe- 

The farmliouses are generally clustered in liffJe 
lages and the farmers have to walk some distanw le 
their fields. The usual farmhouse is mud-walled, idt, 
a roof of thatch. In the north the walls are reinfi^^ 
with kaoliang stalks. Houses in the south maj h-f- 
walls of brick or woven bamboo. Wood is scarce, 
the fanners use it spaiingty for roof beams, f^™ 
plements, coffins, and furniture. The floor is mere,, 
ixiunded earth. The tiny ivindow opening 
a lattice of wood covered with paper, because g 
scarce and costty. , , 

A whole famii}’ — grandparents, parents, and 
— lives in a homestead made up of ^ 

grouped around an open courtyard of hard 
earth. Here the women sit spinning and mending — 
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HARD WORK AND SCANTY LIVING 














trousers and long, high-collared gowns of blue or gray cotton 
cloth, reaching to the ankles and open at the side seaioj 
almost to the knees. On dress occasions they may wear short 
black jackets over the gowns. These are cut like the goms 
except that they come onl3^ two or three inches below the 
waist and open down the center. In winter the gowns and 
perhaps the trousers are padded with cotton and quilted, to 
make them warmer. Several laj^ers of garmentsmay be worn 
in cold weather. Those who can afford it line the outer gar- 
ment with sheepskin or other fur. Women on the farms uni- 
allj' dress just like the men, e.xcept that instead of the long 
A Two tactor girts Wear jackets reaching only to 

j ride to* wor^ oyer the knees. Dark blue and black are the ordh 
sbaaiLlilioae- "ary colors, but in summer even a farm 
■ ■ I fi>«i taii— fare, a woman may w'ear pale blue or lavender. To 

: : 1 ew cents aw our. jjeepthewindfromblowingtheirsleekbiacl: 

hair, women working in the fields usua% wear a square of 
flowered cloth over their heads tied beneath the knot of hair 
at the back of tbe neck. In summer men wear great straw 
hats. In winter, when a man gets readj^ to go to town, he 
puts on a small black sateen skullcap with a button on the 
top— a w'hite button if he has had a death in the family, 
otherwise a red or black one. All the common people wear 
homemade cloth shoes or straw sandals woven by somemem- 
ber of the family' or bought at the nearest ^illage for a few 
cents. Leather shoes are worn only by students and mer- 
chants and the wealthier people of the cities. 
Seafaring People of the South 
Along tbe southeast coast and up and 
down the rivers and canals in that region 
are most of the seafaring people, the fisher- 
and the houseboat people who live all their lives on 
sampans. In the south timber for boats is still plentiful, 
are innumerable harbors for small craft, and the land 
is overcrowded. Consequently many have turned to the sea 
for a living. Fishermen in their gaily decorated junks sail 
out into the open sea or take shrimps, oj'sters, and prawM 
near the shore. Tlieir catch is important, for no feast is 
complete without fish. The larger seagoing cargo junks 
cany on a considerable trade with neighboring lands. The 


What looks like a 
week’s lauodry oa 
the line is really 
, ' a batch of fine 
; Chinese noodles 
* j htin^ out to dry. 


-j The teeth of that 
.. peculiar saw are 
filed in reverse, so 
they cut on the pull 
stroke instead of 
On the push stroke. 



crews on these junks and even on themodem 
steamships have usuallj- begun their tram- 
ing in seamanship on the small fishing boats. 

The Contrasts of City Life 
In the larger cities and towns, the nW 
China rubs elbows with the old China in be- 
wildering contrast. Some men wear Euro- 
pean clothing. Side bj' side with fhero ^ 
well'to-do merchants of the old school cW 
in long silk gowns and coolies (laborers) ui 
blue cotton trousers and short jacketa , 
Rarely, except in remote country- townsau 
villages, does one see the queue, or pigt*a> 
w'hich men w-ere formerly obliged to wearaa 
a mark of submission to the Manchu rul^a 
Some of the women dressm 


costuroj 


their whole lives 
aboard sampans. 
At the left, a little 
boy with a net is 
scooping up pieces 
of floating wood. 


with bobbed and 
hair, and high-heeled abues- 
Others wear the new Ion? 
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silk goTvns, much like the men’s except that they are 
brilliant in color, fitted to the form, and sht to the 
knees. Some of the -n-omen totter on tiny stumps of 
feet, for the old custom of foot-bindmg is still practised 
in many fai^es, although it is forbidden by law. For 
centuries it was 


THESE BIRDS 
CATCH FISH 
FOR THEIR 

masters 






customar3' in most 
parts of Cliina to 
bmd the feet of 
little girls so 
tightly that the 
feet ceased to 
grow, the toes 
curled under, and 
the bones were dis- 
torted. Tmy de- 
formed feet were 
considered a mark 
of beauty. 

As you walk 
along the older 
streets, narrow and 
crooked, you find 
them Imed mth 
picturesque shops 
The fronts are or- 
namented -nith 
gilded and elabo- 
rately carved 
woodwork, and 
decorated with 
banners and flags 
When j-ou hear the 
discordant music 
of a band from an 
upstairs room, you 
Imowthattheshop 
is haxnng a bargain 

day or an opening 
da3'. The streets 
are jammed -mth 
people on foot, rid- 
ing in rickshaws 
Oittle tv o-wheeled 
carriages drawn by 

men), or in sedan 
chairs borne on 
men’s shoulders 
Some ride in wheel- 
barrovs with seats 
In these narrow 
streets there are no 
automobiles But only a block 

broadmotorboulevardlinedwitk f ^ 

houses, modem departSSi*f 

ment houses, and hotels several stnrt“®F“ 

cities have sections that are almosTS®^ 

with electnc lighting telenknc * ^ modem. 
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The trained 
pormorants - 
ot China dive after 
feh and bring them 
back to the boat Thev 

iilS-k. 


tions where mot 
ofthepeoplelrren 
wretched, croTvded 
tenements Three 
or four famiiiCi 
may hie in ce' 
small room The 
narrow streets sre 
filth}'-, for all sort- 
of refuse is throwi 
info them Manr 
of the streets sre 
impaied except for 
a single row of pv- 
ing blocks doim 
the middle, andn 
the rainy sea-oi 
they become ScS. 
of mud In others 
the paling hs' 
vom out in place-, 
leai’ing deep ho'e= 
through which peop'' 
and draft animals stinn- 
* ble laboriously. There are 
no sewers to drain off r® 
y water and wastes, and no other 

^ sanitary facilities. The great 
masses of Chinese city dvellersine 
in quarters as filthy and smelly as were 
European cities of the hliddle . 4 ges But 
to see only the cities is to see the smaller 
part of China, for China is chiefly a coantff 
of hard-working farmers and painstaking village 
craftsmen. In the milages you wiU see the old 
blacksmith who molds and shapes the hoe heads, the 
spades, the plow points, the meat dealers, theieiS- 
table choppers. There, too, you will see the carpenter 
^ o makes a plow or a harrow, a bed frame, a table, a 
ench; the tailor who shapes a garment and pads it 
smoothly and carefully; the turner who makes wooden 
nos and buckets and baby rockers; the stonecutterwnu 
s^pes the millstones to grind the meal or hull t-e 
rice. These and the farmers make up the real China. 







The Boy. and A bot la boro there a 

Gitli Gene. Steet rejoicing Every man wants 
and Holiday* wna to carry on hia name to honor 
~ — ' him when he dies and to continue 

he worship of his ancestors A son when be is old 
sough to earn a livmg contributes his earnings to the 
azoJy uoome Jle bnags his bndc to hve is h>s 
ather s household and she helps m the hose 
Girls are not so welcome especuUy among the poor 
't M expensive to marry off a daughter lot her father 
nust provide everything she will need m her new home 
tnd she is of no use to her family after she marries 
or she serves her husband s mother and worships his 
VRITING WITH A BRUSH ancestors Ad old 


proverb says that one 
deformed son is bet- 
ter than iSdaughters 

as wise as the apos- 
tles of Buddha 


A child IS eonsid 
ered to be a year dd 
when he is born 
Everyone adds a 
year to hia age on 
2Vew Year a Pay 
rather than on the 
anniversary iff his 
birth and s® a baby 
born a week before 
New Year sbecomes 
two years ofd on that 
east day According to the old Chinese calendar a 
nonth begins with a new moon and New Year s Day 
omes with the second neiv moon after the winter srf 
‘hte It may fall therefore as early as January 20 


or as late as February 20 Tbs government has 
adopted the same calendar that we use but the 
people sun cling to their old way of dividmg the year 
and to the festivals that for thousands of years have 
been held on certam days of chopsticks 
their year 

When a baby js a month old “ 

a great (east is held All the 
relatives and friends are m 
vited and the child ts given a 
milk name A boy may be 
called LittleStupid or Vag 
abood or by a girl a name so 
that evd spirits wall believe 
b s parents care nothmg about 
him and will leave him alone 
Xister when he la of school 
age the child receives his 
book name 

Boys are likely to be badly 
lulled Eveiyoneintbebouse- 
hold pets them and they are | 
given eveiythmg they cry for 
The lot of their sisters is quite 
different GiHs may not play 
With boys They are taught , j-, 

to wait on their elders and on • twin t tm t’ttrln 
their brothers In famibes 
that cling to the old ways they are more or less 
Ignored and their happiness is sot much considered 
At Work and at Play 

Both boys and girls are dressed exactly like grown 
ups except Chat in hot weather they wear as few 
lathes as possible A farm boy working in the field 
wears on^ a pair of coarse blue trousers rolled up 
to the knees but in cold weather he puts on one gar 
meat ^ter another untQ he looks as broad as he is 
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long. Poor cWldren 
wear cotton; those 
of wealthj’' families 
have embroidered 
sUks and satins. 

Children are 
taught reverence for 
their parents and 
that it is an honor 
to marry and have 
many sons. Families 
have often arranged 
marriages when the 
boj' and girl were 
babies. In 1950 the 
Communists tried to 
stop this by decree- 
ing that girls be 
free to choose their 
own husbands. 

In farm families 


THEY LIKE THE AMERICAN GAME 







WATER BAB 


The game that American boys love is just as popular with 
Chinese boys who have learned how to play it. These 
players are pupils at an American mission school. 


UMBRELLA HAT 


1 




children begin to help in the fields when they are scarce- 
ly more than babies. In the cities tliousands of chil- 
dren of poor families are apprenticed to shops and 
factories. The hapless youngstere work long and hard 
and e.\-pect little reward for their labor, ilore fortu- 
nate children start to school when they are six 3-ears old. 

The Chinese are by nature 
a fun-lo\-ing people, and 
cliildren have their good 
times in spite of hard work 
and lack of luxuries. They 
like to play com games and 
ball games, hopscotch, and 
shuttlecock, pla3-ed with 
heels and toes. For some 
there ma3' be an occasional 
theatrical performance or a 
Punch-and-Judy show. T03-S 
are scarce and the3- are made 

of perishable materials 

paper, bamboo, clay, 
colored sugar. At New 
T ear’s time, however, 
almost evei3- child 
has a toy for at least a 
dax-. Lanterns, sing- 
Pln,r j . “Stops, gafiy painted 

images are everxii here. 



for pa>'ing debts and for sending food 
to the poor. 

On New Year’s Eve there are bon- 
fires and firecrackers, feasts are laid 
before the tablets of the ancestors 
and evei^-one sta3's up all night. Ose 
ceremon}- is the burning of the kitchen 
god. Chinese families keep a picture 
of this deit3- hanging over the sfov 
Before New Year’s it is taken don 
and burned in the court3'ard or stree 
Thus the god is sent to heavei 
where he reports on the life and actior 
of the famil3-. In the first hours ( 
the New Year he is received back agai 
and a new picture 
is put up. The New 
Year’s festival 
ends two weeks 
later with the Feast 
of Lanterns, per- 
haps the most beautiful of Chinese 
ceremonies. 

The Dragon Boat Festival, held 
on the fifth dax- of the fifth moon, 
is another e.xciting occasion. It is 
said to have arisen from the search 
for the body of Ch‘u Yuan, a 
statesman who drowned himself in 
295 B.c. Daring boat races are 
held in boats decorated to honor 
the Dragon, a water god. Great 
crowds gather to watch the races, 
which frequentl}' result disastrous- 
ly. On the fifteenth dai- of the 
eighth moon the hlid-Autumn Festival takes place. 
It is celebrated in honor of the full moon, whicli 
S3'mbolizes concord and ha^mon3^ 

Another special occasion which the children love is 
the Iiite-Fl3ing Festival. On the ninth day of fte 
ninth moon all the children, and even the gromiups, 
fortunate young MISSES 



The life pressrTO 
on her back ejS 
save her if she fiih 
into the water. 


Rain does not worry this 
baker boy. He shields his 
cakes with his hat, made of 
straw and oiled paper. 


for weeks beforehand, shops are closed for sev- 
CTd da3-s and families gather for the feast 
much as they do at our Cliristmas season The 
houses are decorated with streamers and ban! 

bepars have some little sign of gaietv if it ! 
hf strand of red cord braided into the 

black hair of a child. The season is the time 



™®ses and their tiny sister are dressrf 
comhinei^fvf ® wcll-to-do merchant of Peiping. Thej ^ 

ed the Chinese style dress with "Western shoes and socks. 



go out to fly kites from th« hilltops Manyboysauike allthe uorL by hand for they could cot use machine* 
their orvui Utca carefully calculatmg the weight and on such enuU and irregular patches Tools are pnm- 
ZDeasuTemeuts Some make beautiful octag nal kite!> stive— a boe a bamboo or crude irou rake a long 
pamtmg the legend of tb* eight immortals on Uiem handled sickle a homemade flaiL The typical Chmese 
and then oilmg the paper They hang abistles nmd farmer knoaa nothing about scientiCe seed selection 
organs and bells from the comers and tie gay btUe and other a«pectsof modem scientific fanning 


lanterns to the tails They also make butterflies Floods and in4Bc{oa 

dragons and other beautiful or fantastic shapea The farmer s rrorst trouble is too much vater or too 

I — bttle Three thousand years ago the government 

Farm ne I Whev tou greet a (need in China began to build dikes and canals to control floods and 
kfcihods and PoliUly ^ve you eaten» irrigate the bnd Today the country is cnsscrossed 

Pfodocis the ®ost pressmg problem » tbaatornaysthatimgalenearlyhalfthecultivated 

L. I o{ the Chinese millions and they bnd Neighbonngvfllagesandindividuairannerscom 

all depend on the Ubor of the patient hard working buie to keep the d kes and sluices in repau- dredge 
(arm people The farmers grow crops on every inch canals and water their crops by Lttle streams led in 
of their farm bnd except on the grave mounds channels through the fields 

which in some regions take up as much as 5 per cent Cooperation m China says one author finds 
of the farm area They even terrace the hiUsides its most striking expression in the control of water 
in some places as high as 8 000 feet to pronde more In some regions for example if a canal runs through 
bnd for plantmg * number of vilbges each village uses it in turn by 

In spite of all the fanner can do how ev er millions agreement the time of use by each fanner being repi 
Stan e to death when droughts floods or locusts mm laUU by the burning of an incense stick. 

6ie“rCta“S',b“ pecXl”^™ Surh 


Chmese as they say de- 
pend on Ifeaven to eat 
Almost ev ery j ear there la 
a famine in some province 
Even though food may be 
plentiful in one part of the 
Country people m another 
part may sUrve because 
there la no way to get 
supplies to them 
AH over Chma farming 
W more like gardenmg than 
like fa nnin g m the Umted 
Statea Fieldsare so small 
that they look like truck 
gardens. The farmers do 




IS the brgest crop and the 
stifle Seed in tie south 
The nee fields are sur 
rounded with little mud 
walls sc arranged that the 
fields can be first flooded 
with water and later 
dramed (tee the picture on 
page 263) ^l^ere the fields 
are above the level of the 
canal or stream the water 
13 raised by hand or by 
clumsy pumps A common 
form of pump is an endless 
ebam of wooden paddles 
that push the water up a 
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slanting trough. This maj’ be 
worked either by a cow or a wa- 
ter buffalo or by a treadmill 
which men turn with their feet. 

Increasing the Yield 

To fertilize his fields the 
farmer uses human, animal, 
and plant wastes; ashes; bean 
cakes and other kinds of oil 
cakes (the product left from 
seeds after the oil has been 
pressed out) and canal mud. 
He takes the mud from the 
beds of streams, thereby' deep- 
ening the waterwa3's and rais- 
ing his fields as he spreads it 
over them. 

By planting two crops, and 
in some sections three, or even 
four crops a j'ear, the Chinese 
produce nearh’ twice as much 
lice an acre (52 bushels) as any 
other farmers in the world ex- 
cept the Japanese. Wherever 
possible, the3’ grow rice, be- 
cause it 3’ields more food to the 
acre than other grains. 

In the wheat regions the 
farmer increases production by 
planting other crops between 
the rows of growing grain. 
"Wheat, the second crop in acre- 
age, is grown chiefly in the 
north. There it is sown in the 
spring 


IRRIGATING BY FOOT-POWER 



r4.>. 




Farmers south of the central mountains sow 
winter wheat after the rice crop has been harvested 
and the fields have dried. 

Crops, Old and New 

Although China is one of the world’s greatest pro- 
ducers of rice, wheat, kaoliang, millet, barle3^, com, 
sweet potatoes, and possibh- of sugar cane, it cannot 
make one acre of ground produce enough food for two 
persons. It has to buy a great deal of rice, wheat, 
flour, and sugar from other countries. The usefui 
E03'bean is another important crop (see So3’bean). 
Peanuts have become a large crop since a missionary 
half a century' ago found that they would grow well in 
the sandy soil of the Shantung peninsula. Eape and 
sesame are produced for their seeds. These, like pea- 
nuts, are used as food and also furnish oil for cooking 
for soap, and for lubricating purposes. Vegetables 
of many kmds are grown ever3'n-here. Tobacco is 
groTO, but there is not nearly enough to satisfy the 
needs of the Chinese, who are great smokers 
^e orchards are rare, but apples, peaches, pears 
and apncots are ^own on a small scale in manj- 
plac^.<'The south has oranges, tangerines, bananas 
htchis and other subtropical fruits. Melons are a 

- d«l^-y 


Patleatly these farmers tread their water wheel 

»ArS.^ n'H “f water buffaloes for this 

work. Only a few have pomps operated by oil engines. 


Much land which might be 
used to grow food is given to 
the opium popp3’, for ophnn 
can be market^ very proSt- 
abl3r. It brings a good price 
and can be easily’ and cheaply 
transported, but by taking tit 
place of food crops it helps to 
produce famines. 

Tea and silk were China’s 
special gifts to the world. 
China was for centuries tbc 
leading producer of tea, but it 
now .=upplie.s little of the tea 
that is shipped to Western 
countries. Chinese farmers 
grow tea in patches around 
their homesteads and prepare 
it by' ancient hand methods. 
(See Tea.) Most of the tea 
crop is grown in the central 
uplands, on the ranges of the 
southern coastal provinces, 
and in Szechwan. The mul- 
beny'trees of thelower Yangtze 
Valley feed the worms that 
produce the finest grade of 
white silk. The Canton Delta 
is another famous producing 
region. Tussur silk come 
from Shantung province, where 
wild silkworms are fed on od 
leaves. But Japan, with it 
more modem methods, has re- 
placed China as the leading silk producer (see Silk)- 
Cotton grovring is a newer industry', for it was int^ 
duced from Central Asia only some eight centuries 
ago. As the number of modem cotton mills in the 
country has grown, production of raw cotton has re- 
cently increased, until today' China is among the 
leading cotton-growing nations. 

Farm Animals in a Crowded Land 
Have you wondered why there has been no mention 
of dairy products in all this discussion of Chinese 
fanning? Most Chinese farmers raise cattle, not for 
milk or meat, but only for work animals. They caimot 
afford to have dairy herds or meat herds because it i= 
cheaper to grow crops for food than to use the lanu 
for feeding cattle and then eat the animals and then 
products. Few Chinese ev-ht taste cow’s milk or 
butter or cheese. 

Oxen, water buffaloes, donkey's, and mules are the 
commonest work animals. Hogs and chickens are 
raised because they' can be fed on refuse. In the sout 
large numbers of ducks are raised when the rice fie! 
are flooded. Strangely' enough, this land of few fans 
animals and no chicken ranches is the chief 
of egg products for e.xport to bakeries in the pmt 
States. For shipment, eggs are frozen or dried; 
they' are shipped in bulk with the shells removed or 




made uto j)re]>ared albumen a id }ulk Pig bn tle« bea\U> populated regions most ot the land is bare and 
are also exerted to make durable tnothSru^hes and ooU ui the secluded yard* of temples an 1 monastenea 
hairbrushes are there * coded spots Giiod forests are now found 

FinaaeUt ProbUms of the Farmer mostly in the high mountains of the northuest and m 

The Chinese farmer in general sells the beat of the low bJla of the aoulbeast where pine oak earn 
uhat he grows and uses the inferior products If hts pbor and fir are the most abundant trees Bamboo i* 
crops are to be sold farther away than the next market grown in the Yangtze bills and elsewhere in the south 
village the gravest problem 18 the plowing a ptooDeo field ** many different 

cost of transportation Because - - inm i i iii ^ i ■ ii — i purposes (see Bamboo) 
of poor roads and pnnutivemeth The cutting of the forests baa 

ods of carrying go^a theexpense '•'*2 ' g sS* * it meant disaster for the farmers 

of transporting wheat 50 mUes 18 because the forests prevented 

m some regions greater than the ^ 4 ” floodsandkepttheramfromnash 

price the farmer gets for It This ^‘‘sO-v ^ • WK BOod soil from the mountain 

problem has been made more . fk 1 

Bcnousby thefitin ataximposed ^ thefannland In some regions the 

at vanoua stations along the w ay i » • ^ ® n ashed down from the muun 

In 1930 the government issued a t ,— ' 'Z ^ tains has spoiled the fields below 

mandate abohshmg the Idem but ^ ^ f , and made whole valleys useless, 

the nibng was only partially en- *• improTementain Farming 

forced High taxation is another - ' -jsi. ““*■>' today about 

afflction Chinese fanners have L», . changing China *® 

10 pay to,, Jvo or ,« M r™- «•«" “"1 bol,l,Jlbelon|,b«to,j 

h.sh » tom t,™ m the Umtod *?' "".I rt 7'^ 

6Me. Kent., mioth,, problem ,h.oEetherr,.r,Ere,lly Befot. 

PeemttemmUmoel mytardownem. lh.nl or ovm U» J«ino<« ™»o» m 1937 the gotenmrerrt we. 

1.11 the, top When S; Chin.., Communnl, took Kyto to .^>e c„„d. »»■ for the fmmer It tod 
over the natron m 1919 they ptom.»d to d.tnbnlo dovelopri «eda that ^rfd larser erop. and eras prm 
the land to the peatont. Bit the ehanae n a> trj, planlms The ontetimdrnE inel.ln ton for 

Both landonmer. and poatooM re.orted lh,ptoiiot,onol,Er.eultrton..thoh.t,onaU^^ 

The Trashy of the Foreete tural Research Bureau of the Mmistry of Industries. 

China once had beautiful forest. Lons ago hot.- The nm.er«ty of Ka^j jras foremost m tramnE 
ever the people used up most of the trees and no. nErraltnrf eapert. AEnerdlure was also taueht m 
there u htlle wood tor buadinE and for fuel In the immy oofc£e« «nd m setondary schools. 
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Transportation 
and Manufactures; 
Minerals and Trade 


One improvement that 
will better conditions for the 
farmers is good transporta- 
tion. China has about 14,000 
miles of railroads and 80,000 miles of highway, 
with airlmes linking the large cities. The rivers and 
the maze of canals uhich crisscross the plains are still 
the best routes of travel through much of the country. 
Along these waterways one sees junks with their pic- 
turesque sails and cargo rafts being rowed or poled 
or pulled bj^ trackers along the bank. 

The most famous uateruay is the Grand Canal. 
This is the longest artificial uaterway ever built. It 
was begun perhaps five centuries before our era. 
About A.D. 1280 it was deepened and e.\tended to 
run from Hangchow, south of the Yangtze, to Tient- 
sin, 850 miles north, for the purpose of brmgmg 
the tribute of rice from the Yangtze plain to the 
emperor at Peking. 

Through most of China, goods are stiU carried over 
narrow trails and unpaved roads in o.vcarts, on u heel- 
barrows, on donkeys, and more commonly, on the 
shoulders of men. Such methods are e.\ceedmgly 
costly, because the loads that can be carried are small 
and the distances that can be covered m a day are 
short. Human labor to 


MEN COST LESS 



China’s freight is pushed or pulled or 
earned by men. This picture was taken in the heart of Shanghai. 


carry loads and drive 
pack animals is so plen- 
tiful that China was 
slow to awaken to the 
need of better trans- 
portation. 

China’s first railwa}’, 
ten miles long, was 
built in 1876 by for- 
eigners. However, the 
common people, 
through fear that it 
would not please their 
gods, objected to it so 
violently that the gov- 
ernment bought the 
road and abolished it. 

Thereafter there was almost no railroad construction 
in China until the end of the century. 

China’s manufacturing has been carried on for 
thousands of years by skilled craftsmen, who were 
organized into guilds like those of medieval Europe. 
Not until the 20th centuiy did the Industrial Bevolu- 
tion and the machine age get well under way. 

China Enters the Machine Age 

The Yangtze Valley is the center of the new indus- 
trialism. Its warm, moist climate is particularly well 
suited to the largest industry, the manufacture of cot- 
ton goods. With more than 400 million people wear- 
ing cotton clothing, mUIs developed rapidly. In a 
few decades nearly 100 mills were built in the Y^anetze 
V alley alone. Chinese owned about two thirds of the 
^Is, Japanese nearly a third, and the rest nere Brito 
ish. Ch^ now has about 230 cotton mills; but hand 
looms still produce large quantities of goods. 


There was strong opposition to the introduction of 
modem machinery for the ancient silk industry, but 
silk filatures (mills for reeling silk) gradually increased 
in number. Wool and rayon goods, cement, chemicals, 
cigarettes, matches, glass and porcelain, egg albumen, 
sugar, and flour are other factory products. Small 
factories produce manj’ articles that can be made iritb 
cheap and simple machinery’, such as flashbghfs, 
soaps, perfumes, and canned goods. 

Factory wages are very’ low and the hours long. The 
Nationalist government drafted factory lavs and reg- 
ulations, but they were little enforced, klen, women, 
and even children woiked seven days a week and fen 
or twelve hours a day. Few precautions were taken 
for the workeis’ health and safety. The Commum-t 
government, aiming to industrialize China, called on 
the people to speed up production. The government 
increased the mechanization in factories and sent stu- 
dents into technical schools to leara modem methods. 
Hundreds of Russian technicians worked with the 
government program. 

Minerals and Mining 

China has immense deposits of coal, both bitumi- 
nous and anthracite, and coal mining is the most im- 
portant mineral industiy. Although there is some coal 

in almost eveiy prov- 
ince, much of it is not 


than draft 
f\ 


animals 


suitable for the manu- 
facture of steel, and 
much is so deeply 
buried and so far from 

water transportation 

that mining is not 
practical at present. 
China proper normally 
produces about 20 
million tons of coal a 
year and uses about 2o 
million. 

Iron reserves are 
widely distributed, 
with the richest mines 
in hlanchuria. The ores 
of the southwest were the basis of the big expan^n of 
the iron and steel industry during the second IVoiW 
War. New' petroleum fields w ere opened in the nort - 
west. Copper mining is an ancient industry, and China 
is a large consumer of silver. 

There are tliree metals, how’ever, in which China 
ranks high as a world producer — ^tin, antimony, an 
tungsten — all of them indispensable to modern indu- 
try {see Antimony; Tungsten). China normally P”^ 
duces most of the world’s antimony and tun^ten an 
an important share of the tin. Lead, zinc, an 
manganese are also mined. Pottery clays and bun - 
ing stone are plentiful. Other mineral products are 
alum, soda, salt, and gypsum. 

China’s Exports and Imports . 

Interesting to Americans is the fact that Cl^® ^ 
the first foreign nation with which the United Sfa 
traded. By the time George Washington becam 






mat^nals for such projects as railroad building 
and tdephone instaUatwn Petroletmi products 
paper includ ng newsprint chemicals and djes 
and tobacco are other imports More than two- 
thirds of the foreign trade has normally been with 
U e United States Great Bntam Japan and 
Germany with the United States well in the lead 
Confusion In Chinese Money 

A 1 sadtosp to trade has been lack of a uniform 
currency For centimes silser was the base for 
Chinese money but the Cliiaese themselves did not 
mint s her coins Their imt was tl e /acf ' hich 
salsoaun tof we gl t the Chmese ounce Trans- 
actions lere ficured m taels of silser but tie 
currency used w as mostly foreign s iver dollars 
e^flecIflUJ• Mcsjcan dollars the American trade 
dolbr or the old Japanese jen A 50-tael lump 
uf sdver called a tyece-tael was also used The 
weight of the tael varied from place to place so 
n ney dealings were extremely compl cated Even 
after tl e Chinese r»ovincP8 began m 1889 to tom 
their own dollars tl ere was no uniformity 

In 1933 the government adopted a standard 
silver doll r but the ns ng pr e of silver soon 
forced Cli n v off the silver stan Ur 1 During the 
civil vor 1 ith the Communists Nationalist China 
uffere I enormous inflat on The Communists m 
1919 c rculated paper people s currency In 
19 0 they also established the silver yuan nor 
malty cents in United States money But 
inflation teas common 

For small trans-sctionseoppercoinscalled cash 
were used for 2o centuries They had a hole in 
the center so that they could be strung together 


president 15 clipper ships had arrived m Canton with 
cargoes of ginseng («« Ginseng) rum tobacco mo- 
lasses and furs On the return tnp their bolds were 
filled with tea silks spices cotton goods called 
nankeens fine porcelains and lacquer ware 
The chief products that China sends to other nations 


These were replaced m 1900 with a 10-cash cent One 
hundred centa \ ere supposed to be worth a dollar but 
the proi inces flooded the country with cents 20-cas] 
pieces and 50 cash pieces and they sank to a fraction 
of their supposed value In large cities they are no 
longerused butthe> are still popular in rural sections 


today are tea eggs and egg products 
hides furs and skins raw silk tung 
oil embroidenes and laces short-fiber 
cotton cotton yarn peanuts and peanut 
oil pig bristles and oil seeds It also 
shps a long bst of other products m 
eluding tin tungsten ore antimony 
musk (from the musk deer of Ssechwan) 
and porcelams 

Long staple cotton for the te\tJe m A 
dusfry IS a leading import because the || 
Chinese cotton has short fibers Cotton g 
piece goods are also imported Rice fc 
wheat flour and sugar are brought in to H 
supplement the insufficient home-grown W 
supphes The modermsmg of China has R 
created a large de ^ dbuiia«i 

maud for iron and V cii« fui ' 

steel mdustnal ma- 

chmety timber and ta»riD» «i Cbin* i — 


k COOLie GANG OPERATING A PILE DRIVER 
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OLD-FASHIONED MARRIAGE CEREMONY 



Tee bride is bo-ae is es esclosed ehsir to'the brid^^oors’s Tbe brid.l' 

jiir see tbes cosdsrted to the bun. irbe-e the- e-o?iTfr-i.r2,T ■ btidsi 

fore the ascestral Ublets esd ties befo-e ts«'bnde's 
shoTTS the b-ide’s cother sHose e rose is t'er tir 


Social life. 
Religion, and 
Education 


SodETT IS democratic, trith no 
caste or class si’stein. The familv 
IS the sll-important social sroup. 
The Chinese is mterested &st in 
his familr, and second m his \-ilIage. but he is onlv 
remoteli concerned tnth the naDon and nrobleme 
«Rdp mar come and rulers mar ao, but C^e 
fellies irilJ remain Chinese famflies.'' savs Lin 
^-t’ang. That is just irhat happened in thVnast 
The arikzstion that the Chinese built has la'cfJ 
tlmm^ 4.000 vears of political change and even 
throum conquest bv ioreigners. because of the strone 
sense of lor^tv to the f amil y and the Tillage. ' ^ 

The inthyidual must put the interest of 'the familr 
^^d of hH person^ interest. It h a rouns man^= 
tor lO manj' and ^ye sons to earn- on the'familr. 
ihe sons conamonlv bring their tsires to their f«thpr'c 
homest^d. jHch the father rules as Ions as he Iir« 
Hl= leadership passes to the eldest son.'" Old pporfe 
^ greadr respected, and rrhen thev die tbermke 

S-'S. Ssss?' ™ -o-iMpd 

mi, Worship and Religions 

The h^is 01 ancestors Tvhich hare l>°en found ; 
ancient tombs are among the earlier mcordcTpi,™ 
nese history. Tcese teh us that I 700 re^ 
era the rul^ famiHes irere 


, doctrines of Lao-Tse hare crept into Ts- 
ism. Another belief is Confudariir. 
irhich is not so much a religioa as a re: 
of morals taught by the phSosopher Cc- 
fucius, or K'ung-fu-tse Gonfs’i--' 
It teaches right behavior tovani 
friends, and government, and that tier': 
is good and the nerr undesirable, k tlri 
religion is Buddhism, vhich came free t- 
dia. It teaches transmigiation of s-i:! 
info other bodies and the vorship of nr— 
gods (jsce Buddha). These religions a- 
non- confused and most people p-rrti? i 
mixture of all three. There are also nirr 
Mohammedans, especially in the n'Tth- 
irest, and a number of Christians. Com- 
nist attacks on religion stirred leseatrsi'i. 
Education, Old and New 
Throughout the long history of Ccki 
scholars have always been highly resrecteL 
In the days of the empire oriy a smC 
group was educated, but even the pc'-s 
youngster was ^ven the chance to quiEj 
for schooling. Then, if he passed esaEris- 
tion for public office, he might harete'cre , 
an official {mandarin). And many officials arcas^ri 
wealth by appropriating some of the taxes tt<=y 
Iwted — a custom called “squeeze." Tne eshaniig 
liferarj- examinations were abolished in the last dsy 
of the empire. The Nationalist republic in 1935 
up more practical civil service quizzes. 

Chder the republic, children of means startei t' 
school at the age of six. The republic hoped to grre 
education to every child. But when the Sino-Jap;^*-* 
ILar broke out in 1937. only 25 per cent of Criaess 
children were in school. After the Commonists r* 
control of China in 1949 they worked to close izssi'a- 
aiy- schools. Of course, they filled public set'* 
with propaganda but made little change in 


school system. After six rears in a piimarv sistl 

n .. r _ ... 


BURNING JOSS STICK; 


of Chinese reastance to chance. 


Ofthetlireecluefrelisrms:cr-^a«,^ T* • 
is the oldest. 

ff,„ e.r .T] ^^2 teachings of 


'.rirs.h‘S; 


the pupil may enter a “middle school, 
school, or a normal 
school From these he 
mny go to a university 
or a college or a techni- 
cal School. About a hun- 
dred universities and i 
colleges with courses in 
the arts, sciences, law, 
education, agriculture, 
technology, commerce, 
end medicine had been 
established before war 
broke out in 1937. In 
1952 the Communists 
shifted the emphasis in 
education to technology. 

The revolution in ed- 
ucation rince 1900 has 
been one of the most 


' a vccct. 




stnkmg features of China a changing 
civilization Formerly a Chinese 
scholar aimed at a knowledge of 
the Chmese classics of ethics and of 
Chinese history and government He 
also strove for skill m writing the 
h ghly artificial hterary language 
Mathematics and the natural sciences 
had no place la the curriculum Thelack 
of interest in these sciences which are 
the backbone of modem Western civil 
ization goes far to explain China a 
present difficulties The missiDnaries 
Tiere among the first to bring Western 
education to Chmese youth Then 
large numbers of Chmese began to seek 
the new learning in Japanese and 
Western umversities The returned 
students helped to establish the mod 
em type of schools 

Language and Writing 
The Chmese spoken language is sot 
in itself difficult, but the many dif 
ferent dialects create great confusion 



CHWA 

IS a kind of picture writmg and has no 
alphabet Each character stands for a 
Hord notaletCerfacc Tinting) Form 
stance in the Nationalist s 
name of China at the right the 
four characters read from top 
to bottom ChuTii { Middle ) 

Hua ( Flowery ) Mtii ( Peo- ’"Tf 
pie 8 ) Kw ( Bepubhc *) 

To leam to write Chmese is ^ 
much harder than to leam to ^ w 
speak it Scholars have to 
know more than 40 000 charac- 
ters but only about 2 500 are 
needed for reading newspapers The 
popular education program called for 
a simpler method of writing Mandann 
was adopted as the national language 
and taught m the schools Textbooks 
used the old characters butwerebased 
on the ordmary speech of the people 
Then James Yen founder of the Mass 
Education Movement devised a basic 
Chinese of 1 000 wntten characters m 


Each word has only one syllable Smce Ba i««k( iB»»ruat mS k* i« is which peasants and eoohes could leam 
•V.. 1- j.ff — . -.1 »«'•««. rj*,/ to read and write 


there ere only about 800 different syl , 

lables in the language almost every 
word may have many different meanings Thesediffer 
encea of meaning are indicated partly by combining 
worde m pairs to convey a smgte idea and partly by 
Bpea^g them in different tones That is why Chinese 
l^a such a amgsoog effect on our ears 

Tie chief dialect is the official language Avon 
kua which foreigners call Mandarin Subd sleets of 
Mandarin ate spoken all over north and west China 
Most of them are enough ahke so that people throu^ 
out this region can understand one another In Ibe 
southeast dialects vary so widely that people m 
neiqhbormg cities may be unable to understand one 
another 

But though a man from Canton may not be able to 

nderstand a man from Peking they can write to each 

other for Chmese writing is the same everywhere It 


The uTEKATune of the 
Chinese is remarkable for its 
_ greet age Some historical 

records and poems that still survive are behaved to 
have been wntten as early as a thousand years before 
the birth of Chnat In the enormous literature that 
has since grown up we find poetry history philos- 
ophy collections of ntes dictionaries encyclope- 
dias biographical works gazetteers He find many 
works on agriculture and on medicine—two fells n 
which Ibe Chinese had progres»ed long before Europe 
knew about scientific agriculture or medicme Until the 
CkuarDumst regime however there was httle wntten 
oo other natural sciences or mathematics 

The Chinese prize most highly the ancient works 
known as the Confucian Canon— the F ive Classics and 


A FAVORITE ANCIENT SHADO W PLAY 
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the Four Books. Three of the Classics are collec- 
tions of ancient poems and other works said to have 
been collected bj' Confucius in the 6th centurj' b.c.; 
and one he is said to have written. The Four Books 
are records of the lives and opinions of Confucius 
and his disciple Mencius. Chinese scholars know 
everj- line of these nine books by heart. 

In poetry, Chinese literature is especially rich. 
There are old ballads and songs, odes of war and love, 
and verses about the sufferings of the people. Chi- 
nese poetry is delicate and suggestive, rather than 
forceful and sublime. It reflects, above aU, pure 
delight in natural beautj'. 

The novels are of particular interest for the in- 
sight thej' give into the life of the periods in which 
they were written. The first of them were written 
about 600 years ago. A famous historical romance is 
San Kuo Chih, ‘History of the Three Kingdoms’, 
which rose out of old tales somewhat like our Arthur- 
ian legends. 

Until well into the 20th century' aU the ivritings that 
the Chinese thought worthy to be called “literature” 
were in the classical language. Only the writers of 
fiction used the everyday language— the vernacular. 
Today, as the result of a “hterarj' revolution” in 
1917 led by the great philosopher Dr. Hu Shih, the 
vernacular is used for every kind of wnt- 
ing. Books and publishing houses have 
multiphed. After the Communists seized 
China in 1949 aU writmg had to follow 
“party hne” propaganda, glorifjing the 
land, industry, and “democratic ideas.” 

Music and the Theater 
Music has played an important part in 
Chinese life since ancient times. The 
old form of the drama is reaUy opera 
Music is the soul of it and the acting is 
secondarj’-. The audience has heard 
snatches of it from the cradle up and 
makes no pretense of foUowing details of 
the unfoliffng story. When a climav is 
reached, and the actor pours forth his soul 
in a familiar song, the hearers applaud or 
hum in accompaniment, tapping the 
tempo with their feet or with folded fans. 

Then they slump again into half-atten- 
tion, drinkmg tea, cracking watermelon 
seeds, and conversing, while attendants 
circulate with hot wet towels on which the spectators 
wipe their hands and faces. 

The old Chinese theater has little scenerj', although 
costumes are elaborate. If an actor stoops, he shows 
that he is gomg through a door. If he carries a 
wand tipped with white horsehair, he is a supernatural 
bemg. K he carries banners with wheels painted on 
them he is ndmg in a chariot. Stagehands walk 
about qmetly changmg chairs and tables whfle the 
play goes on. 

Under Western influence new forms of drama are de- 
velopmg, and plays are given in the modem manner. 


In the newer playhouses the seats are like those ia 
our own theaters, but on the back of each seat is s 
shelf for sening tea. Motion pictures from other lands 
as n eU as those from native studios, share the pop- 
ularity of the old-time puppet shows. 


Architecture, 
Painting, and 
Other Arts 


porcelain pagoda 



In spite of its poverty and 
dirt, its yellow brown dust and it- 
bare hillsides, China abounds m 
stiikinglj’- grand and beautiful 
scenes. No people appreciate natural beauty more 
keenlj’- than do the Chinese. Their painting, their 
poetry, the decorations on their fragile porcehin 
vases, their te.vtiles, even their architecture, reflect 
their love and reverence for the beauty of earth and 
sky, of birds and flowers and trees. 

Architecture That Fits the Landscape 
China would lose much of its charm without the gay 
pavilions that cling to the hillsides, the manj'-storied 
pagodas with little bells tinkling on their uptDted 
eaves, the high-arched stone bridges, and the tiny 
wayside shrines. 

To decide upon the site of an important building or 
a tomb is no small matter, for it must be put up so- 
cording to the laws of feng-shui, which means “irind 
and water.” The forces of earth and sky, wind and 
water, must be favorable, and dniners 
are called in to find the luckiest loca- 
tion. An ideal site is protected on the 
north and is open on the south, so that 
the door can face in the latter direction. 

Thus religious ideas, appreciation of 
nature, and the feeling that buildings 
should be in harmony with the landscape 
rather than dominate it, have always gov- 
erned Chinese architecture. For centu- 
ries all Chinese buildings of the better 
class have been built on the same geneia. 

plan. They stand on platforms or terras 

of pounded earth, which are faced wh 
brick or stone to form the floor. Tor 
terraces extend beyond the building on an 
sides, and in important structures are 
often built high, with a dozen steps or 
and are decorated with stone bat- 


AH pagodas have an odd 
nomber of stones, becaizse 
odd noxnbers arc lucky. 


more, 

ustrades and sculptures. _ ^ 

Whether the walls are of brick or 
wood, the framework usually is *1 

wood. Wooden pillars support wooden beams, onwnic 
rests the tiled roof with its uptilted eaves and gro" 
tesque little clay figures perched on eaves and ridge- 
pole. One row of pillars across the front, or sonJetunL 
completely around the building, is left nithoot w 
to form an open portico or gallery'. The , 
portion may be raised to form a second story, an 
lean-to roof covers the lower portion. . , 

The pillars and the side walls are usually P™. 
vennihon. Pillars and beams may be carved, or . 
may be painted with elaborate designs in bright co o - 
The roofs hav-e alternate convex and concave t 
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Critics tell US that Chinese painting is among the 


These are gray for ordinary buildings yellow for un 

petnlp*™ •«<Iblueorgreenforolher.p,,crfb«M pe,lat the .oild n«Iort»n>telf few wotW 

mgs Teoplee jagodae ai«i pavtona <die„ u„ b,* have been preeatved Some of the 

rrom the usual rectangular shape The Pagoda came finest are id American museums 
to China with Buddhism but its style soon becamed 9- Sculpture a Minor Art 

tmctively Chinese Temples palaces and even pn The Chinese do not appreciate sculpture as they do 
ratechveUmes^generalJyenciQsedwithnihighRalls pamtmg Their best works are animal sculptures 


China 13 a land of walls Every city and viUage has 
Its ramparts primarily for defense City walla are 
usually of clay or earth faced with brick Xbe gates 
tsypfd i:WiWiStAlj'.jpeiWtf tii; stinrise 
ind closed at nightfall China a oldest architectural 
nonument 19 the Great Wall along 
Ihe north and northwest bound 
iry Much of this was originally 
omit by the powerful Emperor 
5hih Huang ti m the 3d century 
Bc toheepoutTatarmvaders 
Nature Rules PalnCtnS 

Love of landscape beauty has 
dominated Chinese painting as it 
has their budding Iluroan figures 
ire only part of the natural scene 
IS depicted by the artist Many 
pamtinga are on long etnps of 
talk or paper and are kept tn 
tolls to be uniohed and enjoyed 
bit by bit There are also pic> 
tures to be hung on the wall 
pBuitinga on screens and small 
paintings mounted in albums 
Some of the finest paintings were 
frescoes on the walla of temples 
but most of these have been de> 
stroyed More than 300 Buddhist 
Iresooes it >s said were painted by 
Wu Tao-Uu Chinas greatest 
painter who lived early in the 
8th century 

PamtiDg grew out of wnting 
or calligraphy By the time a stu 
dent had learned to make the elab- 
orate word-signs with fluency and 
rhythm hewssanerpeitwiththe 
brush for the Chinese write with “ ’ 

a brush not with a pen Their ink is made of soof 
glue and oil dried m the form of a hri^j^ or stcK 
When it 13 moistened with w ater it is lik^ paint and 
the blackest black or the faintest gray with all 
shades in between can be produced Soms of the best 
painters have worked only with these different shades 
of ink When color is used water colors me applied 
usually to an ink foundation or outline 

A Chmese artist never copies a landsciipe exactly 
He observes carefully and his P cture is comj^te m 
his inmd before be begins his swift sine strokes 
which cannot be corrected IIis pa nting i^ an anpres- 
Bion— an effort to convey the spirit of tb% scene He 
never represents shadow s and he suggests perspective 
only by range of tone 


PAINTINC ON SILK 



most which were made m honor of the dead and have 
beenloimdioanc ent tombs In 1934-35 archeologists 
found pieeea of perfectly proportioned white marble 
aninaf dgures in Com6s more than 3(Xf3 jear? ofcf 
M it of tl e figure sculpture ii rclig ous Alter Bud 
dhisni reached China early in the 
Christun Era sculptors made 
many rehg ous figures first in 
bronse and stone later m wood 
They were mote interested how 
ever m showing the foldmg and 
pleating of the flowing garments 
than in modeling the natural hues 
of the body or makmg the faces 
lifelike By the 10th century 
when Buddhist sculpture was at 
Its best figures and faces were 
more natural After the Sung 
period (000-1270) religious sculp* 
ture dechned snd sculptors gave 
their beat efforts to the deco* 
ration of columns balustrades 
and other architectural features 
Potcery and Potesialu 
One of the debta the world owes 
the Chmese is their mvention of 
porcelain We recognise this by 
calling our porcelain dishes 
china or chinaware The pot- 
ter a wheel was m use 4(XX> or 
more years ago but China s an 
cient pottery could not compare 
in beauty with that of the Greeks 
Glazed ware appeared dunng the 
Ilaa Dynasty (20S a o 220 ad) 
and from that time on wares of 
extraordinary beauty were pro- 
duced Porcelain was made some 
tane defotv the WA ceatary af the Chrtsiiaa Era 
Each per od had f imoua potter es state and private 
and d fi'erent centers became noted for the r particular 
waxes They made fine porcela ns for emperors and 
nobles heavy stoneware vessels for da ly use fuaera) 
objects to be left for the dead in tombs and roof tiles 
(iSee Pottery and Porcela n ) 

Metal Work and Other Arte 
Although rt took many centunes to bnng China e 
pottery art to its best the castmgs of its Bronze 
Age have not been surpassed m later tunes or in other 
countr es Ihe bronze r tual vessels which archeolo- 
gista bavefound w tombs 3 500 years old are supremely 
beaubful The designs on them are conventionalized 
forma of anim^ such as the dragon the cicada the 
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water buffalo. They combine large and bold design 
•nith delicate tracery. The Chinese have always prized 
their bronze work and have continued it through the 
ages; but the bronzes of the past thousand years can- 
not compare with those of ancient times. 

The Chinese also worked in iron and silver and pew- 
ter, and to some extent in gold. They excelled in 
enamel work {see Enameling) and in carving ivory 
and jade. The Chinese prize jade as we prize diamonds 
and emeralds, and no other people have approached 
them in the art of carving this tough stone into forms 
of exquisite beauty. Lacquerwork is another ancient 
art. Over a wood or metal or papier-machd base the 


artist applies several coats of lacquer {see Lacquer) 
colored scarlet mth cinnabar or yellow with gamboge 
or black or brown or green. On the lacquered surface 
he paints, carves, or molds his decoration, perhaps 
enriching his work with an inlay of mother-of-pearl 
The Chinese also brought the v caving of silk and 
other te.xtiles to a fine art. They made velvets and 
satins, and rich brocades interamven vith gold threads 
Into their silks they wove e.xquisite designs of floirers 
and birds, of landscapes and scenes from life and from 
their legends. The beautiful silks from Chinese looms 
were one of the luxuries brought to ■wealthy Romans 
by the long caravan routes across Asia. 


History of the World"* s Oldest Living Nation 


'^HE CHINESE story of creation sa 3 ’s that 
at first all was confusion. Out of this chaos 
came tw’O forces, Yin and Yang {Yin-Yang), 
which together make the circle of the whole, 
or ever 3 dhmg. Yang w'as bright, warm, active, 
masculme. Ym was dark, cold, stiO, feminine 
The S 3 Tnbol of these two forces — a circle di- 
vided into curved halves, one w'hite, one black — is 
much used as a decorative element. 

Yang and Yin after many ages brought forth a 
mighty man called P’an Ku. He became the earth, and 
he created the sun and moon and stars. P’an Ku grew' 
and changed until his head became the mountains, his 
breath the clouds, his voice thunder, his veins rivers, 
his skin and hair the great trees, his teeth and bones 
the metals hidden in the earth, his sweat the rain. 
The insects that crawled over him became the 
people. A dragon, a phoenix, and a tortoise helped 
P’an Ku in his work. 

The dragon has a prominent place m Chinese 
m 3 'thology and is supposed to have W'onderful powers. 
It came to stand as a symbol of the empire, so that the 
throne was knowm as the “ dragon throne.” Until the 
time of the Revolution in 1911 the Chinese flag was a 
great black dragon in a yellow field. 

The Chinese say that they are made up of five dif- 
ferent peoples. The first flag adopted after the Revo- 
lution W'as made up of five broad stripes — red for 
Chins, or Chinese, yeUow for Manchus, blue for 
Mongols, white for Turks, black for Tibetans. 

Records of Ancient China 
matever the origin of the people, we know that one 
of the world s early civiUzations flourished far inland 
China Plain. Archaeologists can trace 
this civilization back perhaps 3,500 years from relics 
left by a people who had already developed agricul- 
ture and the arts and a system of government. How 
much earher it began, we do not know; but, smee 
the discoveiy of the “Peking Man” in 1929, w; have 
reason to believe that China was inhabited as Sv 
as any other part of the world (see Man) ^ 

^e political history of China is the sto^y of the rise 
and fall of dynasties, or ruling houses. Periods of for 
eign mvasion and civil strife alternated Sh iraa 
penods of peace, prosperity, and cultural brilliance 



Yang and 
Vinmake the 
circle of the 
whole. 


Armies w'ere often on the march. China’s bound- 
aries widened, narrowed, and w’idened again. 

Tradition puts the founding of the first of the 
d 3 masties, the Hsia {she'd), at about 2200 ec, 
but the accounts of the early rulers and their 
achievements w'ere all w'ritten many centunej 
later and are regarded as legends rather than 
history. The earliest ■written records are the “oracle 
bones” from the period of the Shang Dynasty (about 
1700-1100 B.C.). On the bones of oxen or the shells of 
tortoises the people wrote questions asking their goi 
for ad^vice. Di^viners heated the bones until cracks 
appeared and then decided from the cracks what 
the answ ers should be. Scholars have recently suc- 
ceeded in reading these oracles and have obtain^ 
a great deal of information about Chinese life in 
prehistoric times. 

With the Chou Dynasty (about 1100-250 BC.)|i ^2 
begin to have more trustworthy information. This 
long period of eight or nine centuries was the Feudal 
Age of China. The land was owned by the nobles 
and by the rulers of the many smaller states who 
owed allegiance to the Chou kings. As in mediera 
Europe, the peasants who tilled the land were serfs. 
After the 6th century there was a remarkable develoi> 
ment in art and culture. This was also the pcnod 
of the great philosophers and religious leaders, Con- 
fucius, Lao-Tse, Mencius, and Mo-Ti. 

Rise of the Empire 

About 250 years before the Christian Era, the stati 
of Ch’in, or Ts'in, overthrew the Chous. Its founder 
Shih Huang-ti, unified the country, swept away thi 
pow'ers of the feudal lords, and permitted the sale o 
land. He built roads, extended irrigation works, 
constructed a long stretch of the Great Wall. 'R' 
memory of him, how’ever, is not entirely happy, 
he burned the revered Classics of Confucius becaffi* 
he thought the people were turning too much to * 
past and w'ere criticizing his reforms. His brief dy 
nasty, the Ch’in (249-207 b.c.), perhaps gave us tW 
modem name China. 

Some of the Great Dynasties 

Among the great epochs w as that of the Han Dyna^j 
(206 B.C.-.4..D. 220), which made China, next to 
the most pow'erful state of the time. The boundane 
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Ti-ere e'rtended far to the west and south In this 
perwd the Chinese learned to make paper from the 
bark of the mulberry tree hemp and rags — a thousand 
years before this art reached Europe The T ang was 
another bnlliant age (ad 618-907} in which the 
first block printing seems to have been done During 
the Sung Dynattj (a d 960-1279) books multiplied 
and some of the finest porcetama and pamt oga were 
produced The Sungs were probably the first to use 
gunpowder for warfare although the Chinese had 
used it earlier for fireworks 

Early Contact* with the Heat 
During the Han rule the carav an routes to the west 
became great highways of trade By the 8lh century 
Persians and Arabs and merchants from India were 
coming to Canton by w ater Merchants brought glass 
jade precious stones ivory and fine woolen and hnen 
goods They carried away silks and furs spicea 
and fine porcelains and the seeds of the peach or 
ange and apncot to introduce the<e Chinese fruits 
to the west 

Buddhist monka and pilgrims from India had for 
eentunea been working their way overland to China 
sad Chinese Buddhists had traveled to India brng 
mg back new ideas in architecture and other arts 
Iiloslems came in by land and by sea Foreign nw 
I ona brought new ideas and new products but the 
Chinese gave far more to fore gn peoples than they 
received Neighboring peoples to the east and south 
wereespeciallyiDfluenc^ Japan forevample coped 
Ch nese forma of art and arch lecture and writing 
Mongol Ruts and Marco Polo 
Even the destructive hlongols who in the I3th cen 
tury swept over Asia and set up the largest empire 
the world has ever known adopted China s coltnre 
^NTien they conguered China Kubki Khan founded 
the Ilian Dynasly (1280-1367) and bnlt hs cap- 
ital Cambaluc where Pekmg now stands Under 
Mongol rule traders and travelers flocked m The 
most celebrated of these travelers was Marco Polo 
who upon his return home astonished Europeans 
with his tales of Cathay as he called China 
(See also Mongols Polo Marco ) 

The Ming* O»««hrow the Mongol* 

Mongol rule lasted a httle less than a century It 
was overthrown by a native leader who established 
the Ming Dynasty (1368-1644) This was the last 
native dynasty The name Ming means bright or 
gfonous and m its best years this was a great age 
The empire expanded populat on increased and 
order was maintained The arts flourished and a 
magmficent royal city was built at Pekmg But the 
people now heartily tued of foreign rulers and jn>a- 
s ons no longer welcomed foreigners Trade by sea 
was still active but the caravan routes to the west 
were blocked because the nation s declinmg milita^ 
power could not keep the barbarian tnbes m check 
Manchu* Bring China Again Under Foreign 
Meanwhile a new power was ri ng m the nortbea^ 
—the Manchus (see Manchuria) By the middle of 
the I7th century (1644) they bad conquered China 


Again fore gners sat on the dragon throne The rule 
of the Manchus— they called themselves the Cft tng 
(pviie) Dynasty — lasted until China became a republic 
in 1912 In the first part of their reign the Chinese 
Emp re reached its greatest extent It mcluded the 
OQtlyiDg dependencies of Manchuria Mongolia 
Smloug (Chinese Turkestan) and Tibet and it 
reee ved tnbute from a number of neighboring states 
— Tndo-China Burma Siam Korea and others The 
chief mterest of th s age lies in lU last three-quarters 
of a century when China s culture began to change 
as it had never changed before as a result of the 
coming of Europeans 

The Coming of the Europeans 
The Portuguese were the first Europeans to come 
knockmg at Ounas door m the 16th century (see 
Portugal) TheCh ce«e d d not welcome them but al 
lowed them to sett e at Macao near the mouth of the 
Canton River By the beginning of the 19th century 
Dutch French Engl sh and finally American traders 
had made their way to Macao and Canton Miss on 
ariex too were albwed to settle m several cities 
Foreign trade was subject to severe restrctions 
and many taxes It wss restricted to Canton and all 
dcaLngs had to be with a guild of Chme<e merchants 
called the Co-honj The Chinese looked upon other 
nat ons as inferior and relied foreigners barbarians 
and fore go devils The emperor nude foreign en 
voys Aoufou’ or prostrate themselves before him 
European nations resented this treatment but not to 
tbe extent of giving up trade The West was expand 
tng and becoming prosperous as a result of the begin 
ninge of the Industrial Revolution and Western 
peoples wanted China s silk tea and chinaware and 
they wanted to find new markets for their ovn 
products So there was bound to be trouble 
Tbe Opium War 

The traffic mop um brought about a cris s Opium 
smoking in C! ma had become a oat onal problem 
(scp Opium) The government forbade its imports 
too but the Canton officials allowed the trade to 
contioue Sudlenly the emperor sent a commis- 
E oner to end Che trade British traders were im 
prisoned and ther stocks of opium were destroyed 
The so-called Opium ^^a^ (1839-1842) followed 
ending m humiliating defeat for the Chmese They 
were forced by the Treaty of Nanking to open five 
ports called treaty ports for res dence and trade 
to cede the island of Hoag hong to Great Br tain 
to establ sh a fair tariff and abol sh the Co-hong 
and to pay a large mdemnity 

Trying Days for China 

Treaties with the United States and France in 1844 
provided extratemtonahty and other concessions 
Fnctmn however coatmued Inasccondwar 1856- 
60 Chma was again defeated by Brtam with 
Fkanee as an ally In the Treat es of Tientsin China 
was forced to admit foreign diplomats to Peking to 
tolerate Chnstiaaity and to make other concessions 
In tune there came to be 69 treaty porta where for 

eignersmi^t own projierty and conduct busmess In 
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certain of the treaty ports, “concessions” of territory 
were given to European countries in nhich their na- 
tionals might lease land. Foreign “settlements” were 
also established, notably at Shanghai, with the land 
under perpetual lease. Communities of foreigners 
gained the right of “extraterritorialitj’-,” or the right 
to be governed in many important matters by then- 
own lav s and officials rather than by Chinese. Foreign 
powers were also permitted to administer the Customs 
Service and to maintain gunboats on the rivers and 
small garrisons of troops to protect their people. 

As the ring of foreign nations closed about China, 
they pressed home every opportunity to obtam other 
advantages. ^The slightest clash became a pretext for 
further humihating the Chinese and demanding new 
pnvileges. In these aggressions the United States 
took no active part, but it insisted on sharing in 
the trade prh-ileges thus obtained. All trade treaties 
contamed a “most favored nation” clause, so that any 
advantage obtained by one nation applied to the other 
nations as well. 

The Coming of the MUsionaries 

Christian missionaries, as well as the traders played 
an important part in bringing Western influence to 
Cto^ Nestorian priests from Syria made their wav 
mto m toe 7th centurj-, according to ancient 

records, and they apparently had some little influence 
m the two centuries that followed. Before the end 
^the AImg Djmasty, Catholic missionaries— Jesuits 
Franciscans, and Dominicans— had made some head- 
way m spte of penodic persecutions. In the 17to cen- 
tury a Jesuit, Johann Adam Schall, was appomted 

The &st Protestant missionaiy, Robert Morrison 
was sent out by the London Alissionaiy Sooietv 
arrived m 1807 but was not permitted to go bL^d 
Canton. There he devoted himself to learning Chinese 

S™traL"'‘=‘""^’ Bible, S 

^^"Breaty of Nanking opened the treaty ports 
and the TVeaties of Tientsin guaranteed protertion 

on Chin.'. tod,tio..l insUtution. Th*“ 

and succeeded in establishino- c v, i °™^°*'^onjen 

introdnondpubShSfti'Sl*':! T*'*- 

and were the creators of thp ’ ounded hospitals, 
in China. They founded a numW Profession 

colleges, notably the Universitv 
of China’s leaders and professtoiJl 
vere trained in mission schnnlo women 

though the missionaries-ProtStaS andT^tp’^^®’ 

converted less than one per cent of ^ Cathohc— 
had wide influence m chLging clffia 


One amazing result of Chinese contact with fli« 
West was the Taiping Rebellion (1848-65). Thiswa 
i^pired by a fanatic dazed by his strange interpieta. 
tion of Christian teachings. Taiping, meaning “great 
peace, w-as to be the name of the new dynasty which 
the rebels hoped to establish. But before the reiolt 
was over, the “great peace” of death had descended 
upon 20,000,000 Chinese citizens and had laid waste 
many of the fairest provinces. For a time the pic- 
tmesque British officer known as “Chinese” Gordon 
aided in crushing the rebellion {see Gordon, niinrl « 
George). 

Foreign Domination Grows 
The period from 1865 to 1894 was relatively peace- 
ful, although foreign pressure was constantly tighten- 
ing. In 1894-95, however, China fought a disastrotb 
war with Japan, and was forced to recognize them- 
dejjendence of Korea, which had long paid her tribute 
She had to give Japan the island of Formosa (Taiwan), 
the Pescadores Islands, and the Liaotung peninsula 
of southern Alanchuria; but Russia, France, and 
Gennany at once forced Japan to give back Liaotung 
This defeat was a signal for European countries to 
scramble for more Chinese territory. Great Bntain, 
Germany, France, and Russia obtained leases of dn- 
tricts on the coast of China. Kiaochow Bay and 
Tsingtao in Shantung went to Germany; Port Arthur 
and Dalny (Dairen) on the Liaotung peninsula, to 
Russia; Weihaiwei and the peninsula of Kowloon to 
Great Britain ; the Bay of Kwangchow to France. These 
countries also demanded “spheres of interest”; that 
IS, concessions to open mines and to build railroads 
They also acquired rights to lend funds to the Chinese 
government. The debts thus incurred gave them a 
stronger hold on China. 

The Open-Door Policy 

It now looked as if the richest part of China would 
^on be carved up and dhdded among the nations 
Great Britain and the United States were alarmed at 
threat to their trade and wished to establish an 
open-door policy”; that is, to keep all of China ac- 
cessible to the trade of all nations. John Haj, 
Umted States secretaty of state, in 1899 sent note- 
to the European powers suggesting that in the leaded 
n *rod spheres of influence the same tariffe, 

harbor dues, and railroad charges should apply to all 
nations. The nations assented. 

Beginnings of the Reform Movement 
But the real effort to save the country had to come 
rom the Chinese themselves. The clash with Westcm 
^ays had deeply disturbed them. They saw that the 
oreign concessions and settlements were oases of 
cleanliness, order, and safety. Even many Chinfee 
rooved into the foreign sections of the cities to 
profit by Western ways of government, though they 
had a brooding hate of the w-hite race for its arrogant 
treatment of them. 

"^e war with Japan, moreover, had shown what 
wuld be done by an Oriental nation which had adopted 
estem ways. Clubs in favor of reform sprang up 
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One of the leaders in the reform movement was Sun empres died She was succeeded by a three-year-old 
Yat-sen, who bad received a 'Uestem education and hahj n-nian-tang aho later became Emperor Kang, 
bad been active among Chmese abroad trymg to get teh of \Ianchuhuo People demonstrated against the 
their support m 0 \erthrowing the Manehus and inept Manchu reign On Oct 10 1911 troops m TV u- 
estabhshmg a republic chang mutinied Whole provinces revolted against 

The demand for change was felt in the slumberous the Manehus On Feb 12 1912 they abdicated and 
depths of the Manchu palace, and in the summer of China was proclaimed a republic with Dr Sun Yat- 
1898 the air was thick with edicts intended tomoderD- een aa provisional president To win northern support, 
ize Ciuna They were the work of the young &nperor he resigned m fas or of General Yuan Shth kai 
Kuang Hsu (kudnyelio) and his radical advisers But The Kuomintang or Nationalist party, which had 
he reckoned without his aunt, the wily Dowager been organized by Sun Yat-sen, was suspicious of 


Tzu-hsi 
(US ihe) Working 
like a spider in the 
dark web of Chinese 
politics, Tzu hsi held 
in her masterful hands 
the real power Sud- 
denly she struck She 
dethroned and im- 
prisoned the j oong 
emperor, eveouted 
many reformers, and 
abolished all reforma. 

Boxer Rebellion and 
War with Japaa 
Bweepmg up like a 
storm after the light- 
ning flash of the Em- 
press’ bold stroke, 
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this strong viceroy of 
the old monarchy 
W’hen he adopted 
high handed methods 
in establishing the 
government, the Ku 
omintang revolted in 
1913 Yuan crushed 
the revolt and made 
himself a imlitary dic- 
tator By 1915 he was 
dreaming of making 
himself emperor 
Widespread opposi- 
tion b^ed thu plan 


died, presumably by 


If®!*** his own band 

Yuan had been 

fanatical bands of “Doxers” pledged themselves to mote euecessful in opposing Japan than in umting his 
ousttheforeigner "Boxer” was a name given by West- country In 1915, when the European powers were 


emers to an organization of secret societies that called 
themselves I Ho CA’uan— “Patriotic ITmon of FisU ” 
In 1900 the Empress issued the startfing order (hat 
all foremmers should be killed A reign of terror 
followed Hundreds of missionaries and native Chris- 
tiana were slam Boxers and Imperial troops 
sieged the foreign legations in Peking for two months 
Finally an alhed force of foreign troops forced tbeir 
way to Pekmg Eager for revenge, many of them 
jomed in looting the palaces The powers dictated 
severe terms The Taku forts guarding the approach 
to Peking from the sea were razed and a heavy mdem- 
iposed The United States: 


busy fighting Japan presented the notorious ' Twenty- 
one Demands ” These were in effect pistol-at-the- 
he^ demands for the political and economic control of 
China The vigorous disapproval expressed in Eng 
l«nH and the United States encouraged Yuan Shih kai 
to resistance, and the demands as he accepted them 
were greatly modified Theydid however, strengthen 
Japan’s bold and brought down upon her China a bit- 
ter hatred 

China aniJ the First World War 
In 1917 China entered the World War against the 
__ Central Powers It contributed little except by send- 
retumed mg to Europe labor battalions of coohes The Chinese 


Of Its Share of the mdemmty to be used for delegatm aUhe VersaiBes Peace CoMeience likewise 
ChineK edu.«l.on ,nd liter otto ■..tma folto-ed obl«^ little They uke^or eeieetattoa el t^utd- 


WhJ, the, humilretma etJl r.eUed J.p.e went to t”™ ** 

wu mth Ru.™ (1904) .ltd deleated the Greet Iie« ” Japan had «.ed (.e. Statung) The Dmttd Btates 
Chimr'e territory ol Manchutai wa. the ctaef battle- '.'J""," “ ''“P" 

lield,.ndbothBo«»andJ.pmhadaltarlootholdn. won tee.™ o a eeerel treaty ,t M neade m 1917 
, u I--VWJ withCreatBritBin,fYance,andItaJyIntheirmdig- 

n[ndi7!t^T.°!!y.^..°!!...ni'^Ufliii'uorc?(Chosenh *wd nation, the Chmese declared a boycott of Japanese 


JyaO/oreigspnrilegeain China, and for the return of 


transferred the Liaotung peninsula to Japan 

China Becomes a RepubUc 

The war vastly increased Japan's power in Cliin*. 
The Chinese were impressed because anOnentalnaticni, 
by adoptmg Western ways had beaten a world pow« 
Demands for change arose in China In 1908 the 


goods China refused to sign the Treaty of Versailles 
ami worked out a separate treaty with Germany. 
ImproveiDeot in Toreltn Rclatiooa 
Pk«u the close of the first World War until 1931 
China freed itself considerably from foreign controL 
At the WashmgtoD Conference of 1921-22, nine 
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po'ners, including Japan, signed a “hands off” agree- 
ment — ^the Nine-Power Treaty — and Japan ga\e up 
her mterests in Shantung. In 1929 Chma resumed the 
privilege of firing its own tariff, which foreign nahons 
had kept absurdly low. The government announced 
that e.\traterntonahty would be abolished, but inter- 
nal troubles and difficulties with Japan prevented it 
from making this announcement effective. Sonet 
Russia relinquished many pnnleges, but clung to the 
Chinese Eastern Railway which it had built m Man- 
churia. Other countnes, notably Great Bntam, 
appeared willing to give up inan 3 ' of their special 
privileges as soon as the Chinese should be able to 
maintain order and justice themselves. 


Confusion and War Lords 

But China was in turmoil. The Kuomintang had 
set up a separate government at Canton vith Sun Yat- 
sen as president, and the Peking government was 
becoming weaker. Squabbhng luchuns, or war lords, 
fought for control of various provinces. With the old 
pohtical institutions being scrapped and the new 
machinery not 3 ct worked out, with changes gomg on 
which affected every phase of the nation’s hfe, mth 
province and generals warring against one another, 
milhons of people lost all means of getting a hv ehhood! 
ISIany took to banditry, as Chmese had done for ages 
past in times of distress. 


Sun at-sen and the Kuomintang made little head- 
way in gaining control. In 1925 Dr. Sun went tc 
Peking to confer with the war lords Chang Tso-lm and 
Feng "i u-haang, who were organizing another provi- 
sional government, and there he died. 

. however, did as much for his party a; 

^ ^ We- ^httle book San Min Chu I, or the 
TtuM People s Pnnciples’, gave new enthusiasm anc 
a defimte program to the Kuomintang The peoph 


had trusted Sun Yat-sen in life and they wnrsti’^- 
him m death. Reverently^ each week children - 
Chmese schools recited hi= three principles S^^~~ 
ment bv" the people and for the people, a suSc-nv 
hv ehhood for all, and freedom from the centre c. 
^foreign nations. 

The Communists and Chiang Kai-shek 

Some months before he died, Sun had called m 
sian advisers, sav-ing he had not got help from oh- 
powers to ov ertlirow the war-lord gov eminent in Fv 
kmg. The Russians cinlled Chinese ann 3 ' officers c 
modem warfare. Dr. Sun grew to oppose Commuinsc 
but, after he died, Madame Sun bwame a leader n 
the expanding Chinese Communist movement. 

The Chinese Communist partv had been estabh.^ 
in 1920-21. At first, it did not openly oppose ffi' 
Kuommtang; instead, the Communists held memo'- 
ship in the Kuommtang and worked secreth to^ 


the da 3 ' when the 3 ’ could get control of it. In 1927 Ku 


sia set up the Sun Yat-sen University in 
train Chinese students for Communist work in 
As chief of the Kuomintang arm 3 ', Chiang 
shek became China’s “strong man.” In 1926 he 1- ^ 

troops north, aiming to seize Pe kin g. He took Na ■ 
in 1927, and halted to “clean house” in the 
tang. The undercover Communist members had 
mcreasingl 3 ' open in their scheme to wreck the pare 
and had plaimed their own government for China 
In the name of the Kuommtang, the Con^n^^^ 
had formed labor and peasant unions, incited n - 
confiscated property, and seized control of ^^7 
China. Their indoctrinated 5 'oung followers cr 
“Down with foreigners! Down with the Christian 

hgion! Down with the teachings of Confucius! _ 
f'ViTrtmTlTlT^frt frOHl _ 


Ban advisers The Communists ho escaped howev» 
controlled large armed forces and dominated several 
provinces They warred intermittently on Chwn g 
After Chung took Peking which he renamed I^i 
png or ’Northern Peace m 192S hia Nalionalst 
government nomiinlly held the whole country But 
strife continued not only w ith the Communists but 
with war lords who outwardly supported the pivcrn 
Blent but continued to rule 
some provinces like princes 
Japan Seizes Manchuria 
Tl e young repubhe faced a 
far greater dinger at the 
hands of its powerful neigh 
bor Japan which had deter 
m ned to obtain m China raw 
mater ais and markets for its 
industries Japanese mil tar 
ists looked upon the conquest 
of this vast country as the 
first step m their domination 
oItheFarEa«t Theystarted 
m Manchura where they 
had firmly entrenched them 
selves with railways m nes 
and industnes follow ng their 
victory over Russ a in 190o _ 

NVhen Chiang took steps to JJ,***^*^^"'*' 
extend his author ty into this * * "" 

region ho came into conflict 
with the aims of Japan In 1931-32 Japanese arniies 
seized llanchuna and set up the puppet state of 
Manchukuo (see Manchuna) 

In 1633 Japan added Jehol a north China province 
to Manchukuo and inarched its army south almost to 
the gates of Peiping China was forced to sign ' 
truce by which a demilitarized 


a CHINA 

In the spring of 1938 the Japanese fought their way 
inland to seize leading railway lines Their chief set- 
back came when the Chinese cut the dikes of the 
Ydlow River and let great floods pour through the 
breaches Japan s highly mechamzed forces bogged 
down m the inundated country 
Chinas greatest indu'^tnal center the triple 
c ty group of Hankow Hanyang and N\ uchang fell 
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October 25 Three days 
earher the Japanese had 
taken Canton in a quick 
advance from the coast 
Pursuing their scorched 
earth pol cy the retreat ng 
Chinese blew up bridges and 
fa tor es after evacuating 
as many of the inhabitants 
as poes ble 

The strategy of the Chi 
nese after the first few months 
was to avoid p tched battles 
aganst forces better trained 
and better equ pped and to 
keep up constant guernlla 
warfare Japan won vast 
areas but after each gam 
more troops were needed for 
tiui guard 

Boe ing lines of communication 
They were able to hold only 
the ports provincial centeis and ralway hues In 
the enormous blocks of country between the railroads 
roving bands of guerr lla troops earned on their work 
of destruction and played havoc with Japanese 
communications 

The National government had fallen back to Han 
was esiaWSned Vow finV and then to Ch-ci’nglu^‘4 lap the Vwngtzw 
south of the Great Wall By the end of 1936 Japan nvermSzechwanprovmce Ntith it went a throng of 
had extended its influence into Inner Mongolia and refugees and many of the industrial and cultural 



was seek ng to separate north China from Chiangi 
Nationahvt government in Nanking 

Undeclared SVar Begins In 1937 
The cnsis came on July 7 1937 Usuig a minor 
incident as an excuse the Japanese fired the first shots 
m an undeclared war at the ancient Marco 
bridge outs de Peiping Thfv jioured troops mlo 
north China and also struck at the Shanghai — 
the economic heart of the repubhe Heretofore Chung 
had felt that China was too weak to offer more than 
pa-ssive resistance but now war could no longer be 
avoided The Chinese un ted as never before under 
Cbiang 8 leadership and fou^t a bloody and destnw 
tive delaying campaign By the end of 1937 the 
Japanese were m control of a vast region in the north 
In central China they had pushed the Chinese back 
beyond Nanking and had captured territory aa for 
south as Hangchow With these gams and » naw 
blockade of the coast the Japanese controlled the 
chief artenes of foreign trade with the exception of 
Canton But they had come to reohze that their htqae 
for a quick victorv was vain 


Stitutiona of the eastern cities Factory equipment 
was freighted up the Yangtze on river boats or earned 
overbad on the backa of sweat ng coohes The old 
aly of Changtu became an educational center where 
colleges and univers ties held classes in temporary 
quarters for students who had made their way through 
enemy lines to enroll 

Japanese control of ports and' railway fines cut olf 
China from fore gn trade Antieipating th s the 
Chmese had begun to improv e commumcations to the 
west They built Uie famous Burma Road from Kun 
ming across the mountains to connect with a railway 
at Loshio an I imptov ed the anc ent caravan. routM 
thrmigh binkiang to provide a highway into ‘loviet 
Rnssa But these routes were inadequate to supply 
Hie hatd pressed Chinese armies so the government 
encouraged the build ng of factories and the develoj^ 
ment of mineral resources m free terntory aiming to 
create its own war industry 

China Join* the United Nations 

With Japan a attack on American and British terri- 
tory in the Pacific m December 1941 the Smo-Japa- 
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FIRST DICTATOR OF COMMUNIST CHINA AND SOME OF HIS WORK 


h ^ 





At top is Gen. Mao Tse-tting, 
founder of the Chinese Com- 
munistparty.whohecamehead 
of Red China in 1949. At right, 
“peopIe^s court*^ sentences to 
death a “despotic landlord** 
who tried to cling to his two 
thirds of an acre. Mao*s land 
distribution was ruthless. 
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nese conflict became part of tbe second World War. 
China joined the United Nations and Chiang Kai-shek 
became Alh'ed commander in Asia, with Lieut. Gen, 
Joseph Stilwell, U. S. A., as chief of staff. 

China remamed \-irtuallj- isolated. The Burma 
Road, last link to the sea, fell in 1942. Then only 
air-bome supph'es, flown from India over the Hima- 
Ia3'an "Hump,” reached China until 1945, when Allied 
engineers bm'lt the Stilwell Road from Ledo and 
a pipeline from Calcutta. Amen can-trained Chinese 
troops recaptured the Burma Road in 1945 and won 
Foochow. Chinese militarj- action was cWeflj'a hold- 
ing operation which kept several Japanese divisions 
from action elser\here. Throughout the war the 
American Air Force, based in China, bombed Japa- 
nese-held cities. (See also World War, Second.) 

China’s courageous stand won it international pres- 
tige. Chinese delegates attended Allied councils. Li 
1943 the United States and Britain gave up extrater- 
ritorial rights in China, and the United States re- 
pealed ite “Chinese e.xclusion” law {see Immigration). 
The United States also granted large credits and sent 
political and economic adr-isers. 

Rconomic uud So cial Progress 

Despite the u ar Nationalist China made some *ocial 
Md economic adrances. Chiang and Aladame Chiang 
Kai-shek orgamzed a government program called the 
^w Life movement, which included mass education 
The New I^e movement pushed health programs and 
Morts to improve stock breeds and seed selection 
Cooperatives were organized to help the farmers sell 
their produce and buy supplies. Rural credit associa- 
tions lent money to the peasant ■without the e.xces=ive 
mterest rates that had kept him burdened -with debt 
New experimental hsein, or county, governments were 

hMlth, ^i^faon, and agncultural impro-vements. A 
National College of Rural Reconstmetion trained 
a orkeia to carrj' out these activities. 

rhi!^ nrnnufacturing were established in Free 

modem industries 
into Chmese hfe was to use village industries to let 


farmers work in their slack time and still cnltirafe 
their ancestral acres. The government’s postwar pre- 
gram to build flood-control and irrigation projects sri 
to e.xtend highwaj's and railwaj-s aimed to inmese 
rural income and purchasing power. 

The Chinese Chmmunists, however, continued b 
block unification of the countrj". Thej' elected ths: 
own officials, maintained their own arm}', and co 
troUed border regions of north China, with Tenan £5 
their capital. Chiang had to keep troops there to ho'l 
them within bounds. The Communists operated nms, 
industries, co-operative associations, and schoob. Ttej 
charged Chiang Kai-shek ■with using the war as sa 
excuse to become dictator. Chiang offered to recop 
nize the Clommunists as a legal part^' if they wouH 
join the National government and disband their ann.v. 
The Commum'sts refused, declaring the)' were cos- 
bating the Japanese armies in northern (itiina. 

Postwar Problems 

The collapse of Japan on Aug. 15, 1945, biou^ 
a measure of peace to strife-tom China. For thefP' 
time in eight j'ears it ■was free from a foirign 
A treat)' ■with Russia enabled Outer Mongolia to be 
come a nominally independent republic and retoieu 
Alanchuria to Nationalist China (see ilancbtmSj 
Alongoha). The Chinese Communists soon 
control of Alanchuria. Chiang’s army then atfacKed- 

The new civil war crippled China. Shattered tisty 
portation and appalling inflation blocked econouu 
recovery. The drive against poverty and illite^'^I 
virtually collapsed. In an effort to rehabilitate 
the United States sent Gen. George C. ^laishan e 
unif)' Communist and Nationalist policies. 

1946 he admitted failure. But the Kuomintang 
accept a few Liberals and wrote a new conriituK- 
for China. It became effective Dec. 25, 1947. rn. 
Conununists rejected it. Chiang then declared opo 
war on them. 

In 1948 Chiang ■was elected president of Natio^ j'* 
Chma; but his government was split by poh'tical ri'^ 
alries, coemption, and bungling. Chiang "lori f®*® 
in some R'estem nations, and public opinion ^ 


divided about whether to help him Despite Bomeeco* 
nomic a d from the United States the ^a(lonaIlst 
{otces enuld not ha.lt the march of the Coiutnumats 
China Pecomea a Communist Nation 
In 1949 the Red armies of Gen Mao Tse-tung a 
founder of Chinese Communism engulfed (Hiina On 
September 21 Mao proclaimed the People s Republ c 
of China Peking (Peipmg) became the capital The 
republic provided not for a president but a cha nna» 
of the Central Peoples Goremment Mao was 
elected chairman China— iDne hfth of the world 6 
people — had fallen under Communism 
Cbiang 8 Nationalist government and most ol its 
armed forces fled to Formosa There Chiang b^an to 
retra n his forces and put into effect a small a r and 
naval blockade against China Britain and a fei# 
other nations recognised Mao s regime On Feb 14 
19oO Mao signed a mutual defense pact wi& Itusaia 
^Iao declared that he n ould se ze Formosa After 
hostil ties broke out in Korea June 2o 19S0 the 
United States sent air and naval protection to Chiang 
on Formosa (For Kationaliat Ch tu events tee 
Chiang Eai-ehelt Formosa ) 

Following the Communist pattern Mao decreed 
that China a lands be distribute to the peasants By 
19o2 many had received a plot but they were bur 
dened by heavy taxes and tributes to the Communist 
party Soaelandwastakeaforetstefarms Maoalso 
drove to merease industnabzation Industr) made 
some gams but by 1952 production lagged Mao at' 
tnbuted this to ' corruption and to devnation from 
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Communist princ pies The harsh aspects of Mao g 
regitne met considerable resistance This led the 
Communists to try" thousandso!Chineseinl9oO-5J 
and then kill them as counter revolutionaries 
In Koven^r lOoO Chinese volunteer troops 
suddenl} entered the Korean confl ct Their human 
sea mass attacks at first routed the Umted Kations 
forces and early in 19al the Chinese drove back 
across the 3Sth parallel to Kaesong Chinese casu 
allies were hu^ and. they agjeed to a tiiine picfey 
It began July 10 1951 Fightmg however contm 
ued for over two years until the truce was signed on 
July 27 lfla3 (Asiatic tune) (See also Korea) 

Flee Year Plan Inde-Chlna and Plane Incident 
Red China was then the strongest miUtaiy power in 
Asia but Mao s chief problem was to develop the na- 
tion s resources and to gam firmer control of the 
Chinese people In 1932 his prem er Chou Fn lii 
began a vast five-year plan to develop industry anl 
agnculture and to tra n Chinese technicians Pea« 
ants paid hltle heed to the farm program and indus- 
try bgged so much that Russ an advisers took charge 
ID 19o3 By i9o4 there was very bttle progress 
The truce in Korea enabled China to send sup- 
plies to Communist ^letmulb forces fighting 
French in Icdo^h oa (tee Indo-Cbina) Through the 
Vietminh vnctones China nas able to set terms for 
the cease-fire m Indo-China m 1934 This success 
apparenily led Red China to defy the democracies 
Shortly after the cease-fire Red Chinese planes shot 
at Amencao planes on a rescue rmssion near Hainan 
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i^HlNCH BUG One of the mo?t destructive pests 
s the chinch bug, a tmy msect about one Prtth of 
.■in inch long It attacks only plants belonging to 
'the grass family, particularly barley, rvheal, rye, 
oats, and corn The 
adult bugs hibernate 
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TWO CHINCH BUGS 



toth loni- 


chiUa Breeders of Amenca sell only the skins of 
animals that have died a natural death There are 
two species Enemyt chinchilla and Enomyi lamgera 
The latter is the kind being raised on farms 
ChinchiBa cloth is a thick woolen, or wool and 
cotton cloth It his a long nap which has been 
m the winter in grass nAibed into Ltfle tufts by special machinery 
clumps In the spring OUNOUAPIN (cAIng'ila pJn) This Algonquin Indian 
they fly into the grain name is given to several trees and shrubs and to 
fields There the female their edible nuts The best-known chmquapin is a 
laj’sseieralhundredegga dwarf chestnut which glows in the southeastern 
in the ground around the Umted States Its epmv burr contains a single 
plants or in leaf sheaths sweet-flavored nut A related species native to the 
In one to two weeks or Pacific coast « the giant or golden leaved chmqua- 
pm The chinquapin oak also called yellow, or chest- 
nut oak and Uie dwarf chinquapin or shin oak, with 
an edible acorn grow m the Central states (see Oakl 
The scientific name of the common chmquapm is 
Coatanea pumila of the gunt chmquapm, Castanopns 
thri/sophi/lla of tile chmquapm oak Quereut aeumin- 


nymphs (young bugs) 

^ hatch and feed by suck- 

[^mg the juices from the plants They mature in 
,40 or 50 days, shedding their skins five times 
As the small grams ripen and are cut the chinch 
bugs migrate to crops that are still green such as com ota oHhe dwarf chinquapin Queraa pnnoides 
andsorghums Usually they crawl to the new plants "" ‘ ' 

but m the South, where they mature eaiher they fly 
«FollowTiig the migration a second generation b pro- 
' duced, and in the South a third generation 
' The chinch bug can be controlled most effectively 
.by growing certain immune crops, such as legumes 
'or resistant crops such ns certain varieties of com 
. or sorghum Barriers of creosote or other materials 
placed m the migration path are effective when 
the bugs migrate by crawling The scientific name 
of the chmch bug is Bhssus leuecpl^us 

Chinchilla A rodent native BAstutN chipmunk 


to the Andes Mountams, the 
chinchilla fumuhes one of the 
rarest, most ecpenvive and 
most beautiful furs of eom- 
‘merce The little animal is 6 
to 12 inches long exclusive of 
. the long bushy tail, and weighs 
up to 22 ounces The thick 
^ silky fur IS sUte blue at the 



Chipmunk The lively chattermg httle chip- 
munks ai« easily tamed If y ou offer them food and 
Sit very stdl they will soon eat out of your hand 
Chipmunks look like tbeir cousins the squirrels, hut 
they are smaller and have striped backs The eastern 
chipmunk has three dark brown stripes and two 
light stupes The western chipmunk has five black 
and four bghl stripes The sides are red lish brown, 
the under parte white They have bushy tails about 
as long as their bodies The animals vary in length 
from Stoll inches including the tail 

Chipmunks spend most of 
their lives on the ground even 
though they can climb tiees 
for food Their home is a bur- 
row under roclrs or tree roots 
or in old logs It contains 
storerooms and a nest lined with 
leaves Here the female bears 
four to BK young usually late 
spring The young are bom 


! root shading to silvery gray The iresle white on eech .vi de.iiidicya 31 days after mating They 
: at the tip Chinchillas live in not leave the nest until th 

rocky burrows at altitudes above 
' 8 000 feet in Chile, Peru and Bolivia They are 
' cftS! t-Awsiftly Mid bmr/ims tw wyortois tiiem. 
j IS forbidden by law They are thriving however, in 
fur farms of North and South America 
I The animals mate for life The female begins to 
bear young at the age of about five months She bu 
1 two to four young m 111 days, and there are usually 
two litters a year The young are bom with for and 
' with their eyes open In a few hours they are able to 

(runabout They may live for 15 to 20 jears 

I Commercial breedmg of chinchillas began iB 1923 — *i,» 

Be. ol fte„ tecommu eftuet Tie Nat.oml Chu^ ,» tad m the 1.1. Sup.r.or regioo. 


they 

month to BIX weeks old 
Chipmunks eat chiefly nuts, seeds, wild fruits and 
bernes They have inner cheek pouches which they 
stuff with food In the autumn they lay m supphes 
of nuts and seeds for the winter During the coldest 
months they sleep lightly in their burrows On w arm 
days tiiey come out to sun themselves and eat some 
cd their stored food 

Chipmunks belong to the squirrel family (Sciundae) 
of rodents They are sometimes called ground squir- 
rels, but the name belongs more properly to a closely 
related animal The eastern chipmunk (ramwM s(rt- 


CHLORINE 
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Chlorine. In its pure form and in some of its 
compounds, chlorine is deadly to animals and human 
beings. In other compounds, notably sodium chloride 
(NaCl). or common salt, it is harmless and necessary 
to all animal life. The element presenting these con- 
tradictions is a greenish-yellOT\' gas uith an acrid, 
suffocating odor. It is never found free in nature, 
but can be obtained from salt water by tledrolyds 
(running an electric current through the solution). 
This process jields free chlorine and .«odium hydroxide 
(caustic soda). Chlorine gas obtained in thi‘5 way 
is compressed to a liquid and ."dored in steel cylinders. 
In this form it is mLxed in the water supply of cities 
to destroy disease germs; only minute quantities 
of chlorine are necessarv-. The use of chlorinated 
water has greatly reduced the occurrence of tx-phoid 
fex-er. Liquefied chlorine was the first gas used in 
the chemical warfare of the first World War. Com- 
mercially, large quantities of chlonne are used in 
making carbon tetrachloride (employed as a solxent, 
do--cleaning agent, and fire-extingmsher fluid) and 
in the manufacture of bleaching agents. 

In the bleaching process, chlorine interacts with 


oxygen to reduce dyes and pigments to colorless com 
pounds. Liquefied chlorine may be used for thi: 
purpose, but chlorine compounds (which give up frei 
chlorine in bleaching) are more commonlv used 
Bleaching powder, or chloride of lime, is calcium oxy 
chloride, CaOClj. Dissolved in water, this xielA 
calcium hxTDochlorite, Ca(0Cl)2. also used for bleach- 
ing. These and other chlorine compounds are xridelj 
used in the paper and textile industries and in the 
manufacture of laundrj- bleaches. 

ilany other compounds e.xist. Combmed xriti 
metals, chlorine forms chlorides (such as sodium chlo- 
ride), and with metal and o.xygen, chlorates. These 
are used m such dix-erse industries as the manufactun 
of fireworks and the e.xtraction of gold from its ores 
With hydrogen, chlorine forms the useful compound 
hydrochlonc acid (see Hydrochloric Acid) 

Chlorine belongs to the very actix-e group of ele- 
ments caUed hahgms. The name (from Greek halo,, 
Mlt ) IS gix-en them because they combine directlv 
xvith metals to form salts. The other members of the 
group are fluorme, bromine, iodine, and the artificial 
element astetine._ ^lorme, at atmospheric prSure 
^ ^broTOish hquid when cooled to —30.3° F 

( ^.6 C.). At -150.9° F. (-101.6° C.) it turns to 

a yellow ciystallme solid. 

of the world, the Hm-fed 
State:, probably has the greatet liking for chocolate 
^encans consume great quantities of chocolate in 
chocolate bars, chocolate-coated candies ice cream 
chocolate sjnups cakes, pies, cookies, paslriS c^“’ 
and dozens of other delicious product= ' ’ 

Chocolate is made from the seeds, or "bean- " of 
the tropical cacao tree (see Cacanl TL., L ^ 

teh !n,m Ih. pod h JT bSS'S" 

and the process of maWncr ti,' j mvcer taste. 


ROASTING THE CACAO BEA.VS 



Roas^g the chocolate beans as they come from the trwhsh 
a_ delicate process. Too little heat would fail to hiiig erf t: 
nch flavor of the chocolate and too mnch woald spnl C- 


long pole, and leax'e the pods on the grotmd fi 
diy. The almond-shaped beans are then shElhl 
out and heaped into piles to be sweated for ssTcii' 
days. The sweating, or fermenting, removes th 
pulp from the outside of the beans and brings aVri 
chemical changes xvithin the beans. After diyir;- 
which gives the beans their rich brown color, fhj 
are bagged for shipment. 

BTien they arrix’e at the factoiy they are put fc 
large roasting machines. Roasting improves &vt: 
and also dries the thin husks so that when the bep' 
are crushed between rollers the husks come off eirJv. 
Fanning and sifting separate the husks, the prz 
of the seed, and the cocoa nibs, as the main psi- 
of the bean is called. The husks are somefcfe 
used as fertilizer, as food for cattle, or as a substirits 
for coffee. The nibs are the part used for chocohfe 
products. 

The nibs are now ground between successive S'- 
of granite stones or steel rollers. The friction 
the fat in the beans and reduces the solid 
powder. The result is a smooth, dark-brown liqm-" 
From this point onward, further processes dife 
according to whether the final product is to K 
cocoa, baking chocolate (sweet or bitter), or Jris 
chocolate. 

For cocoa, the liquid chocolate is compress^ ^ 
hydraulic presses that squeeze out about half L- 
cocoa butter, as the fat is called. The resulting ca-i*- 
light brown in color, are then ground, sifted, ^ 
packaged as breakfast cocoa. The yellowish cocw 
butter is cooled in bars and used in making soap 
pomades. Some is set aade for use in milk choco.3 c. 
Cocoa butter has a pleasant chocolate taste 
odor and does not easily become rancid. 

In makin g dark baking chocolate, the liquid 
late is further refined in grinding machines cst- 




concha or In the'ie a gran t« roller 

passes back and forth over a Sat gramte stone 
Qrind ng tn the longitud nala goes on continuously for 
four days and nights Tinally the rehned chocolate la 
poured out m molds as dark bitter chocolate for 
baking and candymaking For sweet dark chocobte 
iugar and starch are added before mold i g 

hi Ik chocolate requires otl er ngred ents A eolu 
tion of milk and sugar is ^ led down almost to a 
paste and the liqu d chocolate is poured nto this 
After eome drying by evaporat on cocoa butter la 
added and the nuxture is ground for Sve days and 
nights in longitud nals It is then molded either 
by hand or by automatic machinery and the bars are 
wrapped in fo 1 or glased paper 

tllatory of Chocolate 

Chocolate was first enjoyed in Amer ca for the 
cacao tree was a native of the New orH Our word 
chocolate in fact comes from the Astec word cAo- 
e^lofl Europeans became acqua nted w th it in 
Afexico where it was a favorite beverage and Her- 
nando Cortea demand^ 300 loads of chocolate from 
Montesuma emperor of the Astecs as part of the 
tribute to be pa d Chocolate was intr^uced into 
England in the re gn of Charles II about the same 
t me as tea and coffee and had become a popular 
beverage throughout Europe by the early part of the 
18th lentury It was so h ghly esteemed that the 
great botamst Linnaeus gave the cacao tree the bo 
tan cal name Theobroma mean ng food of the gods 

The chocolate mdustry grew as better rcfin ng 
methods were developed and as cacao plantalona 
were establ shed in many trop cal lands The process 
of making milk chocolate developed in Switzerland 
about 1876 increased the popuUr ty of chocolate 
products Today the industry s a b g one m ^ 
United States which absorbs nearly half the wond 


product on of cacao beans Other important manu 
f-ictunng couDtrcs are the Un ted Kingdom the 
Ketherlaods France and Gerroanv 
Chocobte is a highly concentrated food One 
poun I of sweet milk chocolate cunta ns nearly 2 SOO 
calorea nearly twice as many as a pound of beef or 
a dozen eggs About half the compos t on of milk 
chocobte is carbohydrate and about one th rd s fat. 
There s a small amount of (Aeotromine astmulating 
alkalod smbr to the cafTetne found in tea and 
coffee Chocolate is an evcelUnt emergency rat on 
for sold en and explorers because of its small bulk 
ID proport on to the nourishment it conta ns 
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Chopin { sho ' pan ), Feedeeic 
FHANfOis (1810-1849). Many be- 
lieve that Chopin was the greatest 
of all composers for the piano. For 
a hundred years people have loved 
his romantic nocturnes and ma- 
zurkas, his warlike polonaises, and 
his graceful waltzes. 

Chopin was bom at Zelazowa 
IFola, a village near Warsaw, Po- 
land. His father, Nicholas, was 
French but he had lived in Po- 
land for many j-ears. His mother 
was Polish and of noble birth. 

When Frederic was bom, Nicholas 
was tutor to the son of a Polish 
count and the Chopins lived in a 
tiny house on the count’s country 
estate. They moved to Warsaw 
several months later. Here Nich- 
olas became professor of French 
at the Lyceum, or high school. 

“ Warsaw usually overflowed 
^th children. Fr6d4nc had three sisters, and nS 
las Chopm kept a small boarding school for bow; The 
house was cheerful and often noisi-, but the home hfe 

were ™r.b: 

mtellectuals and aristocrats of Warsaw 
Even as a smaU child, Chopm loVed piano music 

''as six. He 

started to compose before he knew hon to write do^ 

« LTpubtS “»■ 

phe„hew,,,15.m.„hegp.dmlrft;Z,i;eL,^ 

Ch^m gave two concerts in Wenna when he was 
19. These received great dmkp ^ ^ 

r™ ,b, „e« SZ. ZZpl Z 

revolted against its Russian ni1PT-= mi, ' ^o'and 

and the Czar put lSs'aTu^p?t,??P'^“S 
Clwpin therefore decided to go ta Paris"^*'*'^ 

otfe « 

publishere paid weU for hL mm concerts, and 

loved him for his genius and hb cTam'^'p^J 
Clans, wealthy Parisians and Pni; -i 

fnends. An important infl’iipppo ^ 

ship with Bar^niTSem^riStrr^'''^^ 
novelLt George Sand. ' ^noini as the 

jears were ^lent in weakSss and Serin'*”'^ ^ 
udes, 24^auS“l9roetoe-''l3'“7^^^^^ 

-""'^^^herms,4rondos,3s;niLS^^ 

pen- 


FREDERIC FRANCOIS CHOPIN 



This IS the Mlj photo^ph ever taken of the 
great Polish composer. 


Chose;- 

insula was called ^Cho~en”Tt^™“^^® 

J^Ten the Japanl?4“^^tt 

1945, the name Korea n - 1 freed in 


as restored {see Korea). 


Christian, Kings of D3. 
iLXEK. Ten kings of Denmark bn 
borne the name Christian. Tfc 
ninth ruler (from 1863 to 1906 r. 
the most interesting. In ig5» 
lust the duchies of Schlesiviz art 
Holstein to Prussia and Amfcs 
as a result of the ‘Flood zzi 
iron” policy of Bismarck. Bn 
though Christian DCs kinzLg 
was small and unimportant, e =2 
hers of his family occupied eidt--: 
positions. His eldest son Freis 
ick YIII succeeded him as kb 
of Denmark. Another son v.: 
chosen king of Greece (Geoip B 
in 1863. One daughter, Dirzu 
(hlarie Feodoroma), baame ex- 
press of Ru-'sia through mairhs 
to the czar Alexander HI. iz- 
other, Alexandra, was queer c' 
England as the wife of Edvri 
'^4. .A grandson became king of Norway in 1905 :s 
Haakon \ II. Thus many of the sovereigns of Enio'e 
before the first World War were related to theiez:- 
ing house of Denmark. Because of this, Christian K 
has been called the “grandfather of Europe.” 

Another of this name, Christian K (ruler loSSfJ 
IWS), briefly champion^ the German Protestants h 
the Thirty 1 ears’ War. Christian X, who succeed-! 
his father, Frederick YHI, in 1912, was called tk» 
tallest monarch in Europe” (6 feet, 7 inches). H.: 
democratic rule won such prestige that the Germanc- 
^ders let him keep his throne in the second Wcrk 
War d^pite his refusal to collaborate. On his d^atn. 
M 194/, he was succeeded by his son, Frederick E. 
Ghristi.\ne.\de.\vor, Young People's Socini 
OF. On Feb. 2, 1881, the Rex-. Francis E. Clark a 
fr^gresational pastor in Portland, Me., pthaei 
about 50 young people in his parlor and organized tb 
first society of Christian Endeavor. From this sms- 
beginning the movement has spread until it inclnd- 
more than 80,000 societies in all parts of the worii 
aggregate membership of about 4,000,!P' 
The^ International Societj- of Christian Endajm 
ciraprises the x-arious societies of North .Amenc- 
which are also organized into city, county, and dA 
met unions. The World’s Christian Endeavor Feiom 
including societies of all countries, holds a world cc:- 
X ention ex-erj- four years. 

Alost of the societies have a constitution that i~ 
the purpose to be “to promote an eaitfcd 
Ghnstian life among its members, to promote tip' 
mutual acquaintance, and to make them more userd 
sen ants of God.” The members bind themselve; P 
•rttend even- meeting of the societx- to which t-=' 
belong, unless prex ented bx' absolute necessity, ^1 
o take some part, howex'er slight, in every 
4 hey are to read the Bible dailv and to asat i 
^stor in the work of the church as he shall due-'- 
e societx' is interdenominational. 
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lo Hus lilt « lawn of Bethlelieiii in ihe bills ol Ps «sun* <b 

e Clint Ch i <ns born The two towsn of the Church of 


CHRISTMAS CUSTOMS tn the NEW WORLD and tn the OLD 


C HRISTMAS The most J0J0U8 ai d ble.«ed of 
the jear IS Chfi$tmas Deceinber 2 ^ when Chris t< 
tunaalloverlheworld celebrate theb rthdj f Mut I 
Christ Their thouehta go back, to that fir tChrLtraaa 
momng nearl> 2 000 jeara ago 'hen the ne torn 
Christ Child lay ut a manger in the Hoi) Land Fnm i 
that humble b rthpUce the Chil i brought ne** fa th tl 
and new hope to the world Simple ehephenla and it 
M ISO Men nldre kJielt before the Holy Child in devoted T 
thanlj for His birth (For the story of the birth of b 
Christ tfe the nrt cle Jesus Christ ) 

Toduymen women and chUdrcnineveryChr <lwri tl 
land crowd into churches to give their thanks hlaoy d 
attend midnight services on Christmas tve Beautiful ^ 

decorat ons adorn the churches and rch am« swells h 

from Qt^n and choir Tl e splendor arid beauty le c 
very different from the humble stable m Bethlehem ei 

the church of : 


here Christ was bom but the me^ge He brought 
t< the world IS the game— Glory be to Cod m the 
I ghest and on earth peace good will toward men 
Chrltirnas in the Iloly Land 
On Chnstnus Eve in Bethlehem a long procession 
i inds through the narrow streets At its head march 
the burrh dignitaries pnests and acolytes Their 
magntbieot robes gleam m the bght of their candles 
They carry a tuiy gilded wicker cradle m it lies a 
beautiful wax image of the Infant Je^us 
At the old fortresshke Church of the Nativity 
they pause as each worshiper stoops to enter the low 
door They gather in the Roman Catholic Chapel of 
^t Calhenae the l^tin wing of the Church of the 
Nativity tor the celebration of midnight Mass Pd 
gruns from all the world worship during the revet 
ent yet joyous smgmg The ceremony ends when the 
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stable -where the Christ Child ^ said^o h'ave'^be'en wT 'll® supposedly exact spot. Throueh a hole ia ti! 

r-— j I I I ^ ® center, pilgrims put their hands down to the holy plica 
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on^'SiH'rh ‘?uopied Manger, raised on marble and lit by!a=ri 
on gold chams. Inside is a wax image of the Infant Jesas- 

tra happiness to children. Por fortunate Ameri^ 
Joungsters it is an exciting day of gilts, sparklinj 
ristmas trees, red and tvhite candv canes, turke}, 
cookies, and ice cream. 

In the North'people hope for a “vt hite Christmss,'’ 
'vken colored lights in the homes, store windotrs. and 
on '''iU glisten against fresh snotv. Tt«> 

O' Christmas songs herald the gav beaut v of a snotty 

yule— Jingle Bells’ and ‘I’m Dreaming of a IVhif® 





Christmas’ Tlie season has become increasingly com 
mercialiaed by stores and other businesses, but to 
children there is still only the glad, friendly spirit of 
' Merry Christmas to alll ' 

All Help to Make Christmas Festive 
Preparations to make the yule season tlie ehecnest 
of the j’ear begin long before Christmas Daj Bight 
after Thanksgiving the stores begm to put on their 
Christmas dress of gleaming deeoratwns Parades 
mth beautiful floats thread the mam streets of Luge 
cities Small tonns as tiell as great cities line their 
business streets ti ith red green and other cnlc red 
bghts, giant wreaths of holly or evergreens, bells aixl 
colorful stor>book figures 

Loud-speakers spread the festive music of chime 
and carols On corners and m stores stand the jf Ua 
red-«uited ' helpers of Santa Claus ’ (gee Santa ( I wis) 
In residential sections the tangj freshness of fir m 
pine drifts from Christmas trees \\rcaths greer 
scarlet ribbons, and candles decorate homes Col 
ored hghts sparkle like stars m trees on the lawns 
or on the outlines of the houses The aer% air seems 
to tmgle with eagerness ond good cheer 
Schools and other groups rehearse pageants and 
plays to be gnen just before the hohdiss In raani 
schools boys and girls clean and mend their old t^>^s 
for less fortunate children Classes send letters to 
students in other communities or m foreign Linds 
Charity and Good Will to (h« Needy 
The American Christmas especially remerabera the 
needy Every comjnumtyeees thatsome joy romeato 
its less fortunate members bchooU, ebuixhes ami 
charitable cis ic groups collect food and clothing to be 
giien to the poor Many groups give entertainment 
end presents to chiMren «lio<e parents cannot 
In many places CTinstmas Eve is an outdoor com 
munity festival — a custom that may have come from 
the outdoor fetes of Spam and Italy Young ami ol I 
gather around a huge Chnstiusa tree for caroh In 41 
tadena Calif , is another tjTie of community fete 
llundreils of giant e\ ergrecn trees planted along both 
Bides of a road, are hung with coloi^ lights to form a 
“mile of Christmas trees ” In the South fiienorls 
flare on Christmas Ev e and boom on Cbristinss Dav 

Chrlatmaa Helps World Business 
The Christmas celebration helps thousands of per 
sons to make a living They range from Amenran 
manufacturers and farmers to gbss blowers m Ger- 
many and Japan, who make ornaments for Chnstroas 
trees Decorations colored papers for mapping gJ/H 
ribbons seals and greeting cards all represent 
businesses Christmas food is a major item m trade 
Christmas trees also proviile considerable business 
Once trees were cut wastefully, now the ineieasiag 
practice is to cut only where crowded young ever 
greens need to be thinned out 

The Manger Scene 

• Mo«t American Chnstmas customs were brou^t 
here by the colonL«ta from their vanous homcl^s 
An especially beautiful custom from Latin lands m 
the religious spirit of Christmas is the manger ecene 


CHRISTMAS 
THE NATIVITY SCENE 



Tod^lnae Doited In throufMhs cenhines 


Thu 13 a small model of the cave-stable where the 
Oinst Child was bom, with figures of people and 
animals Italians call it the presejno In Spam it is 
the nocumesfo. m France the creche 
Nearly every Cathohe church m the world also has 
its manger scene, or crib St Francis is said to 
have atarted the custom On Chnstmas Eve m 1224 
he IS supposed to have set up a stable m a comer of a 
Tillage church near Assisi, with real persons and an- 
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imals to represent those of 
the first Christmas. Today 
the usual manger scene is a 
hill built of stones, covered 
with moss or greens. The 
figures of iMary and Joseph 
are near the cradle. In the 
background are the animals, 
shepherds, and the Wise 
i\Ien. Above the hill are 
suspended angels, or a star, 
or dove. 

In Catholic lands the 
whole faniilj’ helps to build 
the scene, usually on a table 
in a corner of the livingroom. 
At twilight on Christmas 
Eve the children light the 
manger scene with candles. 
They relight them every 
night until Epiphany, or 
Twelfth-night, which is the 


CAROLING THE TIDINGS OF CHRISTMAS 



twelfth day after Christmas. The scene is then put away 
for the ne.\t Christmas season. Many American homes 
follow this lovely custom. 

Carols Herald Approach of Christmas 
Traditional songs, called carols, add to the beauty 
and fellowship of the Christmas season. Tlieir name 
m France is noels; in Italy, le pastorali; in Germany 
WeilmachtsUeder. They probably began in the early 
church when, accompanied by songs of joy, Nativitv 
play-s told the story of Christ’s birth. 

Outdoor carol singing seems to have started in the 
Middle Ages when groups of people went from house to 
house to sing by torchlight. Through the centuries 
musicians wrote new carols, some sacred and others to 
celebrate feasting and drinking. Some of the best- 

N 'iv 'S d ‘The First 

Eonell , God Rest Ye Merry, Gentlemen’, and ‘We 
three Kings of Orient Are’. 

Christmas Gifts Are an Ancient Custom 
Grnng presents is part of Christmas. The custom 
seems to go back to the ancient Romans, who distrib- 
uted gifte durmg their midwinter festival. In the Bible 
^ry-’ toe ^^'ise iMen, or Magi, brought gifts to the 
Christ Child the twelfth day after His birth 
In some countries, such as Italy and Spain,’ children 
do not get their presents on Christmas-they receive 
them on January 5, toe eve of Epiphany. In sev^ml 
northern European countries they get them DeceXr 

(;»S.rS„'r 

mn. Tree and Evergreens 

parativel/rec“nt t“Th??usrmt “n I lei 
.toted the cust.rmS.iSi'”™,:"' •>>;; 

ev.rgte=„ iS E™ 

Another story tells of St. Boniface wh^r^ 
~.r,- in b a, 8ft 


face, St.). He was trying to stamp out the pagan rite 
of sacrificing people to the oak tree. He led his fol- 
lowers into a forest at yuile time. Showing them a 
fir tree, he said it pointed straight upward to the 
Christ Child. “Take this tree into your homes,” te 
said, “as a sign of your new worship [Christianity). 
It [the fir] lives when earth is darkest and has no stain 
of blood. Celebrate God’s power no more in the 
forest with shameful rites, but in the sanctity of your 
homes with laughter and love.” 

By’ the beginning of the 19th century nearly all Ger- 
many had adopted the Christmas tree. The custom 





soon spread to most countries of northern Europe hut part) Cakes or bread loa\e» baked m the shape of a 
us still unusual in Italy bpais and Latin Amer ca boar recall aac eat feasts of real boar meat Little 
The date of the fint Chrutmas tree n the Un ted stras goats symbolise the old custom of ssvmg the 
States haa been given as 1804 at Fort Dearhnm in laH sleaf of the harvest for its mage In many 
111 no < but research has failed to eubstaatiate it the places the stock get special feed and birds find 
Sate now accepted is 1832 in Cambridge Mass sheaves of uathreshed gram put out for them 

The use of evergreens for y'ule decorations began m On Chrstmaa Eve the famly gathers round its 
northern Europe Sweden howe\er uaesfiowers he- lighted Christmas tree There may be a visit from the 
cau^e evergreens there symbol ze death sod gref TomU (also called Tomtar) who are kindly gnomes 
ttaly Spam and some other notions at«o use floweta like brown es One as an old man has a long white 
M stletoe too is a custom from northern Europe where beard weara a red cowl and rings a bell the other os 
teople once placed it over docrwa)s as i^rins (see an old woman cames a basket o! gilts 
Mistletoe) The use of holly arose because its prickly After games or songs comes a grand supper at 9 or 
leaves resembled Christs crown of ihorna and its 10 ©clock The chief dsh is Ivffitk dried fish that 
icarlet berries suggested blood droplets has been buried in ashea or eoaked m b-e woter for 

Christmas Today In Northern Lands dijs Dessert is a rice pomdge holding an almond or 

In Scandinavian countries the yule celebratmn he- plum and the one who gels it will be lucky for the 
5ms on Christmas Eve and ends m a Twelfth n gbt next year On Christmas Day country people go to 


THE CHRISTMAS SPIRIT IN PUBLIC PLACES 







Great arches of colored hgbts and stars help bring puletide Such ertensice decoration is not as common m Enrore c 
gaiety and good will to the mam streets of Brussels, Belgium. the Bmted States, where even small towns dress up 


church tvhile it is still dark. Thet rur;h home, for the 
first to amt e is said to be sure to reap his gram first 
in the next summer’s han est 

Christmas in Western Europe 
■RTiere old customs still exist, a man dressed as St. 
Nicholas nsits German homes on December 5 and 
asks the children hovr they behaied durmg the year. 
On the feast of St. Nicholas, December 6, good chil- 
dren get gifts; the bad, smtches The happiest time 
for most German children is Christmas Eie nhen the 
whole family gathers about the tree to smg carols. 

In Baiaria people representmg the Holy Familj- 
gii e pageants on the roads; and tmi hghted' trees are 
set o\ er children’s graves on Christmas E\ e. In some 
places bojs dressed as the Wise ilen tell the Christ- 
mas story from house to house. 

In Belgium and the Netherlands Christmas is al- 
most entirely a day of church sendees and quiet family 
gathermgs. In some Dutch nllages the joung men 
meet before dawn in the market place to carol. The 
leader holds aloft a pole with a hghted star to repre- 
sent the bright star that guided the Wise Alen. 

The children’s special daj is the feast of St. Nich- 
olas, December 6. The evening before, the kind saint 
calls at homes to ask about the children’s behan'or. 
The faniily has spread a white sheet on the floor, and 
his arrival is announced bj' a shower of sn eets on it 
.ks the children scramble for them, St. Nicholas en- 
ters, accompanied by his sen-ant, who holds a rod in 
one hand for naughtj- children. After bnefly warning 
or praising the children, and perhaps hearing them 
recite a verse, St. Nicholas promises to return. 

The children then set their wooden shoes in the 
window or fireplace, or hang stockings, or set out ba=- 
kets to recen e St. Nicholas’ gifts. Thev do not forget 

^ hoL’. 

While the children sleep, St. Nicholas comes back to 
cram the shoes or stockings with gifts. 


France makes a great fete of j-uletide. Street bojik- 
show gifts weeks before Christmas, but Chrutiis. 
trees are rare. On Christmas Eve children 
either the Christ Child (Petit Xoel) or Father 
mas (Bonhomme NoH) to fill their shoes with 
and tojs. Grownups exchange on New leai- 

Day. Almost ex erj French family has a creche. 

Some x’lUage children cany a httle candlehghtw 
creche through the streets while they carol 
Dies. Many districts gix-e Natix-ity pK'’^! 
changed from mediex-al dax's. People attend midnisii 
Mass on Christmas Eve, then many make menyaJ 
night at family gatherings called reieillons. 

Yuletide in Eastern Europe 
In the Balkans and in other lands where the 0 > 
dox Eastern faith prex ails, Christmas is not 
the festix-al of Christ’s birthday. The people fee ‘ 
the Christ ChUd is actually reborn each 
and they leax e an empty chair for Him at the 
and by the fire, 'Many people strew the fioor 
hay or straw to sxmbohze the Bethlehem 
Ceremonies differ regionally, but eveiywhere t 
ment comes when someone says or cha^, ^ 
is bom!” The others ansxxer jo}-futl}', “He is 
indeed!” . . _ . .j,. 

The yule log is the center of festiyibes m - 
Balkans. The Serbs of Yugoslax-ia bring « 
sunset and bum it all night. On Christmas | 
a neighbor enters the house. He throws a 
of wheat over the family and strikes the log ' 
a shox'el. As the sparks fly, he says: “ilay • 
this year so many oxen, so many horses, so - 
pigs, so many beehives full of honey, so mac 
piii85s/^ 

In Rumania families bake a special 
sent the swaddling clothes of the Infant Ctirb 
the dayfune from December 24 to 31, emW . 
processions. Thej' cany- a steaua, a sis-po 
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wooden star high on a pole A can lie gleams thiwwh In Spam it is the Three Kmgs or Wise Men 

I the stars covermg of colored paper and bttle bells who fill the children a shoes with gifts 
tmkie around it At n ght children go from house to Christmas in Mexico 

house aingmg greetings (eofinde) carrying long bags Mencans observe Christmas chiefly as a religous 
i to rece ve gifts feast The cckbrat on begins December 16 and ends 

Christmas in Italy and Spain on Chnstmaa Eve People everywhere hold posodos 

In Italy and Spam devout Catholics observe a one- or p Igmn^es to recall the e-vpenence of Mary and 
day fast which starts at sunset on December 23 The Josqih going from house to house in search of shel 
holy season lasts until Epiphany Nearly every home ter Each community chooses nine famihes one of 
has its reproduction of the Nativity scene In south them mokes a posada each n ght Carrying images of 
em Italy children go about recitmg Christmas p eces Mary and Joseph the family goes from house to hou«e 
the week before Christmas Smgera and bogppers singmg at the loor and a. king permission to enter 
dressed as shepherds go from house to house asking Meanwh le people are hold ng a festival in each 
permission to chant carols before the preaeput on house The p Ignms are refused admittance until they 
Christmas Day reach the hou« which contains a special altar — a 

Italians and Spaniards decorate with flowers m diffe ent house each night They enter that house 
stead of evergreens and some trim olive trees with and a mass is so d The mother of the family making 
oranges for Christmas trees In the colder parts of the posada on the bst n ght becomes the godmother 
Italy people light a yule log (ceppo) on Christmas Eve an I lays the image of the Chr st Child on the altar 
In both Spam and Italy fireworks crackle 
1 on Christmas Eve 

In Italy on Christmas Eve the children 
recte poems or little speeches before the 
pr«aepu> At sunset cannon boom to signal 
the start of the holy festival After pray 
ers familes break their fast wth feasts 
of macaroni eels sweetmeats and usu 
ally a capon stuffed with chestnuts They 
then draw presents from an Urn of Fate 
Later many join processions carrjnng a 
wax image of the Holy Babe to church for 
midnight Maas 

The Spanish Cliristmae Eve Noehe Bui 
M (Holy Night) IS more of a earn val At 
night every home lights 1 ttle oil lamps and 
illuminates the image of the Vi^iti with 
tapers Children dance around the nact- 
mienio (Nativity scene) to the music of 
tambourines and smg tradit onal joyous 
Nativity songs 

Young men and women dressed in their 
finest push through merry crowds m the 
streets to see the brilliantly lighted shops 
At midmght bells call everyone to Mass 
Afterward merry crowds fill the streets 
watching groups dance the hvely J oto the 
favorite Christmas dance They stay far 


children put out their shoes m hope of 
gifts In Italy an old woman La Befana 
(the gohlm) dressed m rags rides a broom 
St ck She IS supposed to leave ashes m 
the shoes of bad children and gifts for the 


into Christmas morn 
Spanish children receive small gifts at 
the street festivals but m Italy w herever 
there is a yule log presents are usually 
given when the log is put on the fire On 
Christmas Day children may get small gifts 
and candy, on New Year s Day relatives 
give them money la Italy and Spam 
however the eveninir of January 5 is when 


STORE DISPLAYS ENCHANT YOUNG AND OLD 
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between ]Man' and Joseph. All then attend midnight 
3Iass and afterward go to the godmother’s house for 
supper and a dance. People in many %’illages also 
give old plajT called pastorelas, or pastorals. 

ilexican children receive their ^ts on January 6. 
A large, rough earthenr\are jar, called a piriata, filled 
with gifts, sweets, and nuts, is hung from the ceiling 
or from a tree in the patio. The J'oung people, blind- 
folded, try to break the jar with a stick. Wlien a 
lucky blow shatters it, they all snatch off their blind- 
folds and rush for the gifts. 

South of the Equator 

South of the equator, m Brazil. Argentina, and 
Peru, Qrristmas is the midsummer holiday. There is 
no snow. In Lima and elsewhere in Peru, people hold 
carnivals in the streets, and the air is gay with the 
strumming of guitars and the click of castanets. In 
Buenos Aires a great Christmas fair centers on a 
giant, electrically hghted tree in the plaza. 

TTie Great Yuletides in “Olde England” 

In no land and in no age has the celebration of 
Christmas been more elaborate and festive than in the 
England of the 16th and 17th centuries. The celebra- 
tion began on Christmas Eve, or sometimes as early as 
December 16. and lasted imtil Twelfth-day. Pomp 
and revelry filled the royal palace, the great castles, 
and the manor houses. Every peasant hung imstletoe 
over his door and flung a jule log on his fire. Every- 
one kept holidaj', except the bustling cooks arid 
kitchen servants who prepared the feasts. 

At the start of the Christmas season, or often as 
early as Halloween, a Lord of Misrule was appointed 
—a “grand captaine of mischief’ he was called by a 
Puritan in the days of Queen Elizabeth I. He ap- 
pointed guards, and all decked themselves with rib- 
bons and put bells on their legs. This “master of 
disports” managed the games and entertainments. 

Mummers, Wassail, and Waits 
Plummers, or masqueraders, roamed in gay groups, 
singing and dancing, or giving rude burlesque plaj-s. 



Girls usually dressed as bo3-B, and men as woia 
Favorite figures for masquerade were St. George, fe 
dragon. Hector, and Ale.vander the Great. 

Every home, rich and poor, had its wassail boric' 
hot, spiced ale or cider. In some places j-oung fans 

OLD CUSTOMS ARE EVER NEW 
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lo^ed by a stately procession of nobles, knights, and 
ladies. Gloving toward the great table, the\' chanted: 

The boar’s head, I underbtand. 

Is the chief service in this land; 

Look Tvherever it is to be found 
Serrito cum cantico. 

" Amid the singing, the sewer set the platter before 
his lord. The fairest lady of the company then car- 
ried high another platter bearing a peacock. The 
proud bird had been skinned, stuffed with spices and 
sweet herbs, roasted, and then sewed into its own 
=kin, with aU the brilliant plumage stiU on. The fan- 
lady had the honor of serving it. 

After these ceremonies, sen-ants brought the was- 
sad bowl to fill the mugs, ToUowing the many toasts, 
the long feast began, lasting into the night. 

Boxing Day and Twelfth-day 

In the church calendar the day after Christmas is 
St. Stephen’s Daj’. It is commonlr- known in Eng- 
land, however, as Bovmg Day, due to the custom of 
gh-ing Christmas hoses of money to sen-ants, trades- 
men, and others who sen'e the public. The custom 
originated with the ancient Romans. 

In the old English Christmas season, Epiphany, or 
Twelfth-day, was also a day for presents. In memon' 
of the Magi the English ruler presented gold, frank- 
incense, and mj-rrh at the altar; and the people ex- 
changed gifts. A feafuie of Twelfth-day was a huge 
cake containing a bean. IVhoever got the piece with 
the bean was king for the day, with the envied title 
of “ESng of the Bean.” 

Yuletide celebrations reached their height about 
the time of Shakespeare. Under the Puritan regime 
they were banned. When Charles 11 came to° the 
throne many of the old customs were re\-ived and still 
e-xist, but the celebration of a 12-day-long festivarhas 
passed. Only Boxing Day and Christmas Day are 


obseiwed. On Christmas Eve the children expert i 
visit from Father Christinas. 

Christmas in the American Colonies 
Colonial Xew England did not celebrate Girkfcxi 
The stem Puritan colonists believed that such f— 
tivities ix ere wholh' pagan and forbade them by kr. 
-A ilassachusetts law enacted in 1659 read: “IVt'^^- 
ever shall be found observing any such day as Ctiis*- 
mas or the like, either by forebearing of labor, feri- 
ing, or in anj" other way . . . shall be subject to s £:» 
of five s hillin gs.” The Puritan influence ir5= s- 
strong that not imtil the middle of the 19th eentar 
did Christmas generally become a day of fesuw- 
and gift-giving in the United States. 

The fun-loi-ing Dutch colonists of Xew .lusts- 
dam, however, celebrated Christinas as their cbr.' 
holiday. They brought the old customs from ti r 
homeland, especially the Christmas stocking and c b- 
sen-anee of the feast day of St. Xicholas. 

In the Southern colonies the planters celebrated tl- 
yuletide with feasting, sin^g, and dancing. 0: 
many plantations slaves were given a hoh'day as hi; 
as the great yule log burned. 

The Origin of December 25 as Christmas 

The exact date of Christ's birth is not knoini. Fc 
the first two centuries, while Christians were hex: 
persecuted for their new faith, the Christian chro; 
did not celebrate Christmas, Soon after Am. 
howev-er, Christmas was being observed, but on 
ous dates — especially January 6, ^larch 25. and IE 
cember 25. By the middle of the 4th century 
church in the West (the Roman Catholic church) 
celebrating Christmas on December 25. Later van- 
ous branches of the Orthodox Eastern church aho^s'- 
cepted December 25 for observing Christ’s birttAT- 
In England the festival came to be called C/irw'' 
Masse (Christ’s Mass) because a special 3Ia's 
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Milhous, Katherine. Snow over Bethlehem (Scribner. 1945). 
Posselt, Eric, ed. World’s Greatest Christmas Stories (Pren- 
tice-Hall, 1949). 

Roehrenbeck, V/. J., ed. Christmastide; a Catholic Treasury 
for Young and Old (Dave, 194S). 

Sauer, J. L Light at Tern Rock (4*iking, 1951). 

Sawyer, Ruth. Long Christmas (Viking, 1941). 

Sawyer, Ruth. The Christmas -4nna .Vngel (Viking. 1944). 
Sawyer, Ruth. This Way to Christmas (Harper, 1937). 
Shining Tree and Other Christmas Stories (Knopf. 1940i. 
Singmaster, Hsie. Stories to Read at Christmas (Houghton, 

1940) . 

Stifter, Adalbert. Rock Ciwstal: a Christmas Tale (Pantheon, 

1945) . 

Tazewell, Charles. TheLittlest Angel (Children’s Press. 19401. 
Tazewell, Charles. The Small One; a Storj for Those Who 
Like Christmas and Small Donkeys (Winston. 1947 1 . 
Thorne-Thomsen, Gudrun. The Skv' Bed: a Xonvegian Christ- 
mas (Scribner. 1944) . 

Tudor, Tasha. Snow Before Christmas (Ovford. 1941). 

Vance, Marguer’rte. While Shepherds Watched (Dutton. 

1946) . 

Von Dyke, Henry. Stor 3 ‘ of the Other Wise Man (Grosset. 
1942). 

Wagenknechl, E C., ed. Fireside Book of Yuletide Tales 
(Bobbs. 194S). 

Wiggin, K., D. S. The Birds’ Christmas Carol (Houghton. 

1941) . 

Yates, Elizabeth. Once in the Year (Coward. 1947). 


Christmas Customs 

Auld, W. M. Christmas Traditions (Macmillan. 1931). 
Becker, M. L, ed. Home Book of Christmas (Dodd. 1941). 
Christian Herald. Fifty Years of Christmas: an .-knthologj- of 
Stories. Poems, and Short Pieces from the Christian Herald 
(Rinehart, 1951). 

Cewnt, E W. 4000 Years of Christmas (Schuman, 194S). 
Crippen,T. G. Christm;^ and Christmas Lore (Blackie, 1936). 
Heller, Ruth. Christmas, Its Carols. Customs and Legends 
(Hall & McCreaty. 194S). 

Hoftes, A. C 1001 Christmas Facts and Fancies (De La Mare 
1944). 

^°1944) ^ C^'tist'nas Tree (Houghton. 

'"^1931°"' ^ Christ Child (Doubleda.v, 

Schairffler, R. H., ed. Christmas (Dodd, 1907). 

SechrisI, E H., comp. Christmas Everv-where (Macrae Smith. 
193G). 

Welser, F. X. Christmas Book (Harcourt, 1952), 


Christmas in Poetry ond Song 

Brecon, S. W. and J, E, eds. Christmas Bells Are Ringi 
(Alacrnilla.n, 19 d1)- ^ 

Campbell, Vi-*n, ed. .4 Christmas -Vnthologj- of Poetrv a 
Fainting (Womans Press, 1947). 

Animals’ ChrUtmas (Viking. 194 
frost, F. M. Christma® in the Woods (Harper, 19-1*?) 

(Cro^^ell. 194 

(Hi^iglo?.'"’'’' Tarrant’s Christmas Garla 

Before Christmas (Gro^=et 194 
• O Horan, Padra.g. Gabriel Was a Troubadour; Poems ofl 
Xatisnty (Morehouse, 194S) 

Preu„,TOeodare, comp, and arr.' Christmas in Song (Rubat 
v/heeler. Opal Sing for Christmas (Dutton, 1943). 


Christmas Plays and Pageants 

Benst, S. V. A Child Is Bom 0^'- H- Baker. 19511. 

Clark, H. M. Three Wise Men Ride Bv (Banner Plav Breii. 
1947). 

Donovan, A. D. In the Shepherds^ Field (Samuel Frei£ 
1944). 

Dykes Beachy, E. B. In Christmas Carol Land (Baker, IK' . 
Fow, M. H., ed. Big Book of Christmas Enteitriamsitj 
(Beckley-Cardy, 1941), 

French, F. F. The Birth of the Song. “Silent Xi^t";Aii0rr- 
inal Historical Radio Drama for School Public Adi-”* 
Systems (W. H. Baker, 1950). 

Ham, A. M. The Msion at Chartres (J. Fischer, 1941). 
Jones, J. M- O- Pageant Text for a Little Child, the Curntm 
Storj’ Told in Bible Verses (Viking. 1946). 

Milhoc's, Katherine. The First Christmas Crib (Scnker. 
1944). 

Moser, Morion. Christmas Bells (Heuer Pub. Co., 1946'. 
Ploys (Periodical). Christmas Plaj-s for Young Actor? (Pav! 

1950) . 

Roberh, H. M. The Littlest Angel (Banner Play Ba*?:!. 

1951) . 

Ryerson, Rorence. Star Song (French. 1944). 

Sanford, A. P. and Sdiouffler, R. H., eds. ChristEas 
(Dodd. 1932). 

Shannon, AA B. The Promised One. a Pageant of the Fr^ 
Christmas (Row. 1943). 

Chromium. This silven- white metal, discoverein 
1797. remained largely a laboratory curioat.vforcc.’s 
than a centurj'. Small quantities were emplojvl t.' 
harden steel alloys, and its many compounds fo’Ji.' 
some use in several industries. But not one person n 
ten thousand knew about its true merits. Then, te- 
tween 1915 and 1930, came its spectacular risetas 
place beside iron, copper, aluminum, tin, lead, S7-' 
nickel, as one of the leading industrial metals. ^ 
The long delay in its use was due to ib 
resistance to heat and chemicals. Extracting it mjj- 
its ores by methods formerly used was both cc;-) 
and difficult. But it is this same unwelding charada 
which makes it so useful today. 

Because of its toughness and resistance to 
sion, chromium might be called the “guardian 
-4s little as 10 per cent of it mixed with iron orz‘®- 
protects these from corrosion, producing the 
“stainless and rustless” alloys out of which 
of articles are now made, from kitchen kmves, 
geons’ instruments, and watch cases to outorne.- 
radiators and roofing (see Alloys). Chromium pJ 
has largely replaced nickel plating because i- 
superior hardness and resistance to chemical 
Ball bearings of chrome steel have been knotm ^^ 
sustain a pressure of more than a million P®"" Y.. 
the square inch. Heat-resisting chromium allo); -• 
employed for high-temperature chemical fPPpJ'' ) 
and the chief chromium ore, called chromile, !s u- - 
to make bricks for lining furnaces. ... 

Chromium was named from the Greek word 
meaning color, because of the striking variety o', ^ ' 
it gives to its compounds. Chromium is one oi 
chief ingredients in mineral and metallic colors, 
largely responsible for the color of many 
as the emerald, ruby, serpentine, alexandrite, c 
garnet, and some sapphires (see Jewels)- 
the chromates of barium, lead, and zinc fixe j 
pigments lemon chrome, chrome yellow, chrome 



*"hrome oraDge, zmo jellow, and Jino grocn Another 
^pigment chrome green, is much used in the manu- 
facture o! green gbse 

Chrome alum and chromic acid find a wide apph 
cation m tanning md dyeing pmcesses Potas®iani 
bichromate (also called “ilichromate’’^ has a remark- 
able effect on gelatinous solutions with which it is 
lULxed \\ hen the latter are dried and exposed to light 
they become insoluble in water This phenomenon is 
applied W the manufacture of waterproof glues and 
in photography and photoengravings Ctxre mu«t he 
taken m handling chromites, for they are poisonous 
If they enter the blood through cracks in the skin 
chromate poisoning destroy s red corpuscles 

Chromium is extracted from chromite which con 
tains iron and oxygen The United Slates leads m 
consumption, firgeiy through imports California and 
Oregon mine some cliromite Chief producers are Itus- 
Sooth Africi, Turkei Southern Rhodesia the 
Philippines Cubi Yugoslavia, and Mew Caledonia 
CHRl'SANTTtEsttnf lYhen the summer flowere 
hamdeuppexrotf and the cofdwmdaof autumn Wow 
the bnght^Iored chiysanthemum rhows forth in all 
Its gJory In fxvorable eeasona jt continues to bloom 
well on toward Christmas 

This varied flower, symimetrieal or ragged pnm 
or buoyant, straight or cUrJed less than an inch to 
tight inches m diameter, streaked spotted or single- 
Wd, ranging in color from white or yellow to 
lavender or deep red, is one of the most popular 
flowers in the world, ranking fourth in importance 
in the United States as a commercial flower Because 
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of its ej’i) caltir&toB the chrysanthemum can be 
Used to advantage by amateur gardeners and is 
R(deR empfoyed as a border plant, its propagation 
being secured by means of cuttings The small pom- 
pons and the immense ‘show’' flowers are little 
gnmn out ot doors for they require more care than 
the medium-sized ones and if left to themselves out 
of doow would speedily loie the specul features 
Oi»t make them valuable Yellow and white are the 
prevailing colors the name itself meaning "golden 
0u«er All vancti« are either scePtksa or have « 
shgl Uv disagreeable odor 

Although hum'nvh of different va'xetie#, wild and 
cultiv iteil aic now found m all countries of temperate 
climate in the Northern Hemisphere the onginal 
home of the chrysmthemum was m China. From 
Chini It was mti^uced into Japan 2 000 years ago, 
and tfitie m the Uth centun after the tVar of the 
ChnNinthemums which listed o6 years the flower 
nu« ujopted as the heraldic emblem of the imperial 
hoisehold Trxlav it vies with the cherrv blossom in 
po|u{trrt am ng the Japanese It was brought to 
Eiiio|« m 1764 and Uur to America everywhere 
gaining popularity qmckh The more showy varieties 
of mums are of comparatively recent origin, the 
result of skilled selection and cultivation 

The chrjeaothemunj beJougs to the fami^ 
pestfuc ihrysont/emum tndicum and Ckry$anthemum 
mvrifoli m of Asia are the parent species of the Clu- 
neee and Japanese chrysanthemums o! greenhouses 
and gardens Other garden favorites are feverfew 
(C par(Jiemum) and marguerite (C Jrukiceru) 


The STORY 0/ CHRISTIANITY 


' pinmcil, CHRISTIAN The most powerful single 
^ influence inallhlstory has been C^tianity This 
'influence has shown itself not only m the rebpceis 
' beliefs and spiritual ideals of the human rare, but in 
the inarch of political events and institutions as weD 
' In recognition of that fact, we divide history into the 

■ time brfore Chnat (B a.) and the tune afUr Cbnst 
(AD,forJnao Dtrm/ti, “Year of Our Lord 9 

Yet Chnstiaioty did not take the world by storm 

■ At the time o5 the death of Je'ms jU lounder, hsa 
' immediate followers numbered scarcely a hundred 
' persons Tor several years alter the crucifcooo, the 
' disclpJesremdincdatJerusalem preachmgandBwiing 

converts with pi-eat suecogs The new faith met «> 
much hostility from Jewish leaders in the capital city, 
that the followers of Jesus withdrew to Sasnana, 
Damascus and Antioch In these places there weiv 
many Jews among whom Peter and his fdJow 
apostles labored (See Apostles ) 

Up to this time the new faith bad been spread only 

■ amongthe Jews Anew convert, Saul ofTarsusafte* 
wards the Apostle Paul, did most to adiwt the Gentiles 

I (non-Jewish people) to the privuleges of the new 
rehgion During more than 30 years of unceasing 
^vity, Paul established manv churches m Aioa 
.'Iffior and Greet e (See Paul, Saint ) 


At the close of the first century there were Chns 
tians everywheie in A*ia Minor By a » 150 the 
Roman Empire was studded with eburchex, a few 
existing even as far east as Arabia, Persia, and Indu 
A hundred years later we hear of missionaries along 
the Rhine on the Daimbian frontier, and in Britain 
Teaching as it did, a doctrine of humility and 
brotherhood, Chnstiamty won most of its early con- 
verts among the poor and the oppressed ttTien its 
adherents became so numerous that their refusal to 
worship the emperor and observe other pagan ntes 
and cu-.toni3 senously disturbed the pobtical authori- 
ties of the Roman Empire, efforts were made to sup- 
press tbem- 

Prreecutloot of the Early Christians 
Dexpite the tidmgs of “peace on earth, good-wiU to 
men " whicU Chnstiamty brought to the world, the 
CSutstiona suffered temble persecution for nearly 
three centumes Somptimes (unous mobs m the large 
cities attacked the foil iwers of the new faith In ad Ji 
taan to these occasional outbreaks were the systema- 
tized efforts of the Roman government to crush the 
Ohnstianx, beginnmg with the persecutions under 
Nero in 64 and Domi tun in 95 Only Gaul and Bntam 
seem to have escaped The persecution beginning rn 
303 under Diocletian was the lost and the most severe. 
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Following his abdication in 305, it was directed prin- 
cipally against Christians in the East. They were 
imprisoned, lost their prhdleges as Roman citizens, 
were thrown to animals in the arena, stretched on 
racks, and burned during public demonstrations. Fol- 
lowing the close of this persecution in 311, Galerius, 
the ruler in the East, issued an edict permitting Chris- 
tians to worship as they pleased. In 313, Emperor 
Constantine through the Edict of Milan proclaimed 
the principle of religious toleration by gi\’ing every 
person freedom to practise the religion he preferred, 
and in 324 established Christianit}' as the state reli^on. 


Nicene Creed Adopted 


To settle questions of doctrine Constantine called 
together in 325 the first general or ecumenical council 
at iSTicaea, representing the entire Christian church. 
At this council the Arian heresj', which dem'ed the 
divinity of Christ, was condemned and the Nicene 
creed was adopted. This became the basis of aU church 
doctrine from that time forward. All who departed 
from that creed were regarded as heretics. 

While Christianity was conquering the world, its 
followers were grouping themselves into societies or 
churches. The worshipers met in private houses, 
where they sang hjmns, listened to readings from the 
scriptures, and commemorated the Last Supper of 
the Savior with his disciples. Certain officers, called 
“presbj-ters” or elders, were chosen to conduct the 
services and instruct the converts. The chief presbjier 
receiv’ed the name of “overseer” or bishop. Each 
church, in addition, had one or more “deacons,” who 
visited those who were ill and reliev'ed the wants of 
the poor. Thus everj' Christian community formed a 
little brotherhood of earnest men and women, united 
by a common faith and a common belief in their mis- 
sion of spreading the gospel of Christ. 

_ As the number of converts increased and the Chris- 
tian communities gained in size and strength, impor- 
tant changes took place. To fulfill its mission as a 
world-wide institution, the Church had to wage un- 
ceasing warfare against all the forces of paganism. 
Hence there arose, in time, a sj-stem of church govern- 
ment modeled on that of the empire. 

Organization of the Medieval Church 


At the head was the pope— the bishop of Rome wh( 
claimed to be the successor of St. Peter and as such to havi 
supreme authority in matters of faith. 

The people in the Church were dirided into two crea 
classes, the laity, or ordinaij- members, and the dergy.o 
r The atter were fetinguished by shaving the crow, 
of the head {tonsure^ and by their distinctive dress The' 
were required to take a vow not to marry, known as the voi 
of They enjoyed the benefit of clergy, the privileg 

of tnal ^ a chmch court. There were two classes of th 
cler^. the regular clergy (monks and friars), who Uve, 
accortog to the rules (regukel. and the secular clergy thos 

of the clergj- was ibe adminis 
tration of the sacraments. These sacraments were 'even i, 
number: bapitsm; confirmation; the holy euchaJStor ^ 
“eluded confession to a priest 

rCTto “V" ‘I" with oil of^too 

about to the. and holy orders, by which lajancn uere rakre 


to the priesthood. After the Reformation, some Protestar! 
denonainations rejected vmrious of these sacraments. Bod d 
them retaining only baptism and the Lord’s Supper. 

Indulgences, remitting temporal punishment for 
were granted by the Church as rewards for good vmU 
Offenders could be disciplined by excommunication or erxi- 
ema, which cut them off from the privilege of the facn- 
ments and perhaps even from any association with the faiti- 
ful. Whole cities or countries might be deprived of tie 
usual services of religion by the interdict. Persons fleet: 
from justice or persecution might take refuge in a cherrh 
or its precincts and claim the right of sanctuary, or protee 
tion against arrest and \-iolenee. 

The bishop was usually the most powerful figure in hi 
locaiits'. TTis church or cathedral was situated in the prindfd 
city of the diocese. The cathedral “chapter." consisting d 
members of the clergv’’ called “canons, ’ assisted the bishep. 

Most of the monasteries kept up “annals" or “chronicles’' 
in which the important events of each year were set dovn. 
Thej' also taught selected youths to read and wnte, so tlui 
there might alw*a>’s be learned men to carry on the world 
the Church; these were the onij' schools at that time. "Re 
church organizations also cared for the poor and the nci, 
maintaining the only hospitals and almshouses of the period 


The Great Scliism of 1054 


As the Cburch grew in power and influence, it wss 
troubled by many disputes, within and without 
There was constant friction on questions of chuic!) 
government with the eastern branch, headed by ths 
patriarch of Constantinople, which refused to lecog- 
nize the supremacy' which the pope claimed over ti! 
entire church. This resulted in the great ® 
schism in 1054 of the Roman church and the OrthodoJ 
Eastern or Greek church. A number of natioM 
churches grew up witliin the Orthodo.v Eastern chuKfl, 
such as the churches in Russia, Greece, Serbia 
Rumania, and Bulgaria. These havrn e.visted for cea 
tunes as self-governing organizations umted 
common ties of faith and dogma. They' have b«. 
greatly' affected by' the far-reaching political chanp 
of recent decades. . , 

After the schism of 1054, disputes arose vrifmn ttf 
Roman church on questions of faith, abuses of power 
and succession to the papacy'. These made necessu) 
the summoning of church councils. Among tho fflfc 
important of these were the ^.ateran Coimcil (1- e) 
and the councils of Pisa (1409), Constance (141W 


and Basel (1431^9). 

These disputes came to a climax in the 16tn ® 
tuip' in the great upheav'al known as the Reformation 
which was not only a rev'olt against the Ronu- 
Catholic church as an organization but against 
of its religious doctrines as well (see Luther, 
Reformation). Out of this dramatic religious re^ 
tion grew ITotestantism, with its many divcrgui; 
groups and denominations. 

Growth of Protestantism . 

In Switzerland, the Reformation was j 

Ulrich Zwingli, who won many' conv'erts, Kpeem 
the cities (see Zwingli, Ulrich). John Calvin, ^ ^ 
priest who left the church, carried on the , 
Zwingli in Genev'a and clarified and organizoo 
estant doctrine. Calvinism, from which modem 
byteriam'sm is deriv'ed, became a great force in Gen 
and elsewhere, particularly' in Scotland. In if 



tlie Huguenots, who took Iheir organizatioii and form 
of belief from Calvin, gamed a strong foothold (See 
Cilvui, Huguenots ) 

The reform movement in England took a different 
course than it did in Continental Europe In fwt, jt 
began as a diplomatic rather than a doctrinal dispute 
"When the pope refused to annul one of the mamages 
of Henry VUI, the king persuaded ParlumentlopasS 
acts freeing the Enghsh ehureh front the power of 
the pope (see Henry, Kings of England) 

By the Act of Supremacy of ISdf, the kiOg became 
"supreme head” of the new national church Thi's 
remained Catholic, however, in theology and forma 
of itorship and did not become really Protestant 
until the publication of the Prayer Books of 1519 an I 
1552 during the reign of Edward VI Under Mary 
Tudor, Protestantism was checked and the English 
church was reumted to the Church of Rome (see 
Mary, Queens of EngLind) Queen Ehzabeth 1 re- 
stored the reformed church, and by the Act of Buprem 
acy of 15&9 ahe was made the supreme pjvemor o1 
the church An Act of Uniformity again established 
Pwtestant forms of worship, and the doctrine of the 
Church of England was formul vted in the Thirty nine 
Artales (1576), which still remain the official state- 
ment of faith (S« Eliaabcth I ) 

Rise of New Denominstlens 

Many Englishmen however desired raore radical 
leforma, which would do away with all observances 
not based directly on the scriptures These “punlans ’ 
ss they were called, soon broke up into group* which 
differ^ not only in doctrme but in form of church 
government (tee Puritans) Among them were the 
Baptist and the Congregational churches and the 
Society of Ftieade « Qiukec* (see Quakers Fox, 
George) Presbytenaiusm the form of church govera- 
rnimt set forth by Calim at Geneva was brought to 
ncotland by John Knox (tec Knox) Methodism 
foUowed the economic and spiritual unrest m England 
during the ISth century fsee Wesley ) 

After the first quarter of the l7th century the 
American Colonies became the scene of some of the 
most sigmficant chapters m the story of Christianity 
Catholic missionanes in their seal for evar^bsing 
traversed vast unexplored areas of the New World 
and biased the trad not only for thew faith but also 
for trade and cmnmeice (s'e Canada) Tlve 13 Amer- 
ican Colonies were spttkd in large part by various div 
senting groups from England and other European 
countries who desired freedom to worship w 'bm 
own way (see American Colonies, ‘MayBowcr , Ply- 
mouth, Mass ) 

By the middle of the 18th centuiy Congregation- 
alism was the prevailing type of church gov^ment 
in the Puntan colonies The Church of Engird 
had made beginnings in Virginia early itt toe 
17th century, and after the Revolutionary War 
the churches of this faith developed into t*"® 
Pendent body called the Protestant Episcopal rtuich 
Before the middle of the centurt colonial eburt^ 
had been formed by Baptists, Dutch Heloimed, 
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Fnenda, German Lutherans, Swedish Lutherans, 
'MenoenuCes Sforavians. and others Presbytenanism 
»a^ brou^itto America by Scotch Insh emigrants m 
the first quarter of the 18th century 

Religious Liberty Established 
Although many of these pioneers had fled their 
native boda to escape intolerance they were not 
theoiaetvevalways tolerant Asaresult the principles 
of lefigiom liberty and separation of church and state 
were emde important issues in the colonies by the 
seal and courage of such outspoken leaders as Roger 
Willia ms (see Williams Hutchmsoni Many decades 
passed before full religious liberty was established to- 
gether with separation of church and state The'ie 
are fundimeotil principles m the American theory of 
government and are guaranteed by the Constitution 
One of the notew nrthy first experiments m religious 
freedom was the founding of Maryland by Lord Mti 
more in 1634 Though he was an ardent Roman 
Catbolte as were also hiitwo sons who earned out the 
plana «V iorth by that fattin they wdentned aW 
Christian religious groups and granted hberly of wore 
ship As the froutiers were pushed back Catholicism 
evpvnded its worii and by practically every large 
City in the Uuted States was the center of a diocese 
As a result of many separatist movements the 
Christian church in America is now divided into some 
200 grtnips la addition to faiths tcan^Unted from 
European soil there are many distinctively Amencas 
bodice such as the Church of Jesus Chnst of Latter 
day baints (Mormons) organized m 1830 and the 
Chuixb ol Chnst Scienlrtl organised in Boston in 
l!>83 (see Mormons, Eddy) Each of the Baptist, 
Lutheran Methodist and Presbyterian denomina 
tions has ten or more types of worship distmctively 
American m their ongm Other orgamsationg with 
brge membershipa ate the Protestant Epivcopal, 
Disciples of Christ, Congregational Churches of 
Chmt and Hwtad Brethren (For these and other 
denominations, see Adventists, Baptists, etc I in the 
Pact Index) 

The Story of Missions 

Jilissioaary seal has always animaVed viitually all 
the branebev of tlic Christian church Amid the lelig- 
Kius tumults of the centuries which followed the 
Reformation tlic Roman Catholic faith was extended 
by widespread miss onary agencies In tlie I7th cen 
tury the Roman Catholic church created the Congre- 
gation for the Propagation of the Faith which sy stem 
atned Cwthohc Kussions and established the faith in 
every quarter of the globe 
Hie seal, energy, and devotion which animated 
Protestant missions is well exemplified in the adven 
tuiDus yourney ol David Livingstone into the heart of 
Africa (see Livmgstone) lAing before hia work how- 
ever, P^testant missions had been orgamzed In the 
17th c«tury the English Quakers had a definite mis- 
sionaiy program, and m 1701, British Protestant 
mi^ons were officially centralized in the Society for 
the Propagation of the Gospel in foreign parts In the 
ISth century, nussionanea had gone from Halle, Gcr- 
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many, to the British and Danish colonies in India. 
By 1732 the Moravians had numerous missionaries in 
distant parts of the -n'orld. The most effective period 
of Protestant -n orld missions began with the work of 
IVilliam Carey in 1793. As a result of his efforts in 
India, most of the large Protestant denominations 
formulated world programs of evangelization. The 
London ^lissionary Society was formed in 1807 ; and, 
soon after this, the American Board of Commissioners 
for Foreign ilissions (1810), an interdenormnational 
society, had its beginnings. .All the large denomma- 
tions now have world-wide missionarj' programs. 

Efforts to Attain Unity 

Among the recent important phases in the growth of 
the Christian church is the effort to bring about a 
union of the great Protestant church organizations on 
a common ground of church doctrine and government. 
The Federal Council of Churches of Christ in America 
is the cooperative agency for several Protestant 
groups. In the opinion of some churchmen it is de- 
sirable to seek a world-wide church union without 
uniformity. In Canada the Congregational, hletho- 
dist, and Presbyterian churches effected a plan of 
union imder the name United Church of Canada 
(1925). In the United States the Christian church 
and the Congregational united in 1931, and various 
branches of hlethodism merged in 1939. In other 
countries, especially in mission fields, efforts are also 
being made to bring about unity. 

Sloral Effects of Christianity 
Throughout its history, Cluistianity has been not 
simply a set of beliefs, or a system of church organiza- 
tion, or a beautiful and impressive 
ritual of worship. Christianity has 
always been a moral force working 
for the betterment of mankind. The 
old classical religions made few 
moral demands upon their wor- 
shipers. The individual who was 
pious and reverent toward the gods 
might be a monster of wickedness in 
his relations with his fellow men. 

Christianity taught men to love God 
and also to love their neighbors. 

The moral effects of Christianity 
ate written large in the history of 
estem civilization. Planners w'ere 
softened and refined by the stress 
laid upon such virtues as hurrratr- 
ity, tenderness, and gentlerress. 

Even more rttal contributions of 


Churchill, Winston Leon.-trd Spencer (bom 
1874). Once called "a genius without judgmertf,” 
Winston Churchill rose through a stormy career to 
become England’s leader in the second World War and 
one of the greatest prime ministers in British history. 

Vigor, adventure, and prestige were Churchill’s 
birthright. He was bom Eov. 30, 1874, at Blenheim 
Palace, in the magnificent 21,000-acre estate of the 
dukes of Marlborough. His father. Lord Eandolph 
Churchill, was the third son of the seventh dul.e; 
and Iris mother had been Jenny Jerome, a Few York 
society beauty. When Winston was bom, his father 
was chancellor of the exchequer for Queen Victoria. 
As Winston grew to boyhood, his grandfather became 
vicei oj' of Ireland and his father served as viceregal 
secretary. So Winston spent his early years in Dublin, 
then attended elementary schools in England. 

The Redheaded Schoolboy of Harrow 

At 12 he entered the army class at Harrow. A 
chunky explosive little redhead, Winston stayed in 
the lowest grades “three times longer than any one 
else.’’ This did not shake his confidence in the 
least, and in later life he said, “By being so long 
in the lowest form (grades) I gained an immense ad- 
vantage over the clever boys. They all went on fo 
leam Latin and Greek and splendid things like that. 
But I was taught English. Thus I got into my bones 
the structure of the ordinary English sentence— 
which is a noble thing.’’ When he was 16, he entered 
Sandhurst, historic British military college. There 
he excelled in studies of tactics and fortifications, 
and graduated 8th in a class of 150. 


CHURCHILL— BOER WAR HERO 



This is the youthful Winston ChurchiU 
as he appeared shortly after his famed 
escape from the hands of the Boers. 


In March 1895 he became a sub- 
lieutenant in the 4th (Queen’s Own) 
Hussars, a distinguished cayaly 
regiment. With characteristic 
vigor he also began to write. He 
spent his first leave of three months 
as correspondent in Cuba for the 
London Daily Graphic, meanwhile 
blithely serving as military obsener 

with the Spanish foices. 

The Soldier Reads the Classics 
He joined a Punjab Infantrj’ rep" 
ment in India in 1897. Between 
duties he devomed the works o 
Gibbon, Danrin, Plato, Arisfoffi 
Schopenhauer, and Maoaula.y- 
Fiom Gibbon especially, Churc u 
learned much of the sonorous, nc ' 
style which was to make hiffl 

In 1898 he loined 


ThebeUef^tUfatherhondnf r teachings, outstanding orator of his day. in io»o 

in thetotheSod^^^^^^^ belief the British anny in the Sudan, in time for the batj 

to relieve the lot of the poor the'^fek a^d tT'd ICiartoum. After being decorated 

trodden, and transfoimL^tte etl^r st.d i^I^lakand Field Force 

the world. ® * standards of (1898) and ‘The River War’ (1899) 

The emphasis in Christian doctrine upon the value 
and dignity of the indnudual, and upon his personal 
moral responsibility, was a powerful factor in H e 
de\elopmeut of democratic ideas and ideals. 


Churchill’s return to England in 1899 changed = 
career. Disliking his low aimy salarjy he deternno 
to enter politics. But when he “stood” for Parhau'c , 
the workingmen of the district voted against 1"® 
“a brash young Toiy.” Churcliill was undauutcU. 
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At th<* outl mk of thp Boor Ttar m *^(nith Afnra 
m 1899 1 e obtained an n'l’ignment fiom tl e Vom ng 
Post as war correspondent Tl e rules of war foil d 
ding correspondents to carry arms or take part m 
combat had not yet been established So Church li 
rode into the thick of firing at Spon Kop \aal 
Krantr and other battles In one engagement he was 
captured by Louis Botha and imprisoned along w tJi 
other captured officers in a school 1 uild ng in Pre- 
toria He made his escape in an cstraord nariJy bold founltlu h llg udually slipp ng from power True 


CHURCHILL 

to knock Tuikev o t of the wir Lark of euffr ent 
forces turned tl e ca npa gn into a d sastrous failure 
(fcr Wo Id \\ar First) Chu ch 11 resgned his post 
on ter sharp criticism He then went to France as a 
leutenant colonel But wartime England needed his 
ab 1 ty to drive things through and so m 1917 he 
became m mster of mun tions 

The Wilderness Years’ 

I the first an 1 second Vi otld Wars 


BRITAIN S INSPIRINC LEADER 


manner and eventually reached the 
Br tish lines 300 miles away 
kpon hs tnumphant return to 
England Churchill made up for an 
old defeat as he was to do so often 
in lis turbulent life The same 
work ngmen who had rejected him 
in 1899 now m 1900 elected him 
to Parliament as a hero Before 
he took office he lestfully toured 
Canada and the Lnited ‘States lec 
tunng on hi8 Boer W ar exper enccs 
Churchill Enleri Politic* 

In h s first tenn in Pari an ent 
ChuTchiU soon showed that he was 
to be a stormy petrel in polit cs 
TTough elected as a Conservative 
he showed I ttle aw e of any party leader H s fr ends 
said his poltics vaned with his connclons Hs 
enemies countered that his politcs \ared with tic 
trends m lotes He soon changed train Coa^enaii e 
to Lberal leading the chief of the Conscrsatives to 
call him once a young man of promise now a young 
man of prom MS In 1900 he was relumed to Parlia- 
ment as a taberal member from hlanchestcr ^ 

Eien Church]]] s foes could not deny that he was j ^ 
a pro !ig ous worker Ills enormous energy came 1 him ► 
through a succession of offices At 3'^ he became j / 
undersecretarj of state for tie colonies {I90(^) 



Pari ament and held 
several posts — secretary of war and 
arm istcr 1918-21 un lersecre- 
tary lor col n es 1921 22 chan 
ctl or of the exchequer 19'’ 4-29 
and lord re tor of Edinb irgh 
unjversty 19’J-il2 But nc> mo- 
nientoi s enss aro«e to whip hs 
enthusiasm or talents I d qu t 
1 olitics entuelv 1 e sa d then 
ve e It not for the fa nt chance 
I slull one dav be p ime ro n «ter 
lie fille 1 h s restless time v ith 


undersecretary of state for tie colonies ^ Ml i 

Tvio years later he entered the Cab net a« I lesdent 

of the board of trade (1903 10) In this p st and as jK-*- 

seorptArvr for home afta r» (iWO-lD h* t 


secretary of state for home affa 
w orke 1 V gnrously for social leg slat on and spoke out 
boldly for home rule for Ireland 

Prepare* the Navy for F ret llorM IVar 
IVhen England feared war with Cerroany after the 
Agadir jurjdeBt jn July JPll Cl ui chill w as made fir«t 
loid of the admiralty He was ordered to put the 
fleet into a state of mutant and constant readmes 
for w ar in ca'e w e are attacked by Germany From 
that moment Churclull drove at h gh speed to re 
Organ re the navy — kno kingovcr admiral* lileniie 
pins to build a vigorous staff obta n ng 15-rorh 
guns and fast battleships and develop ng ^ 

Naval Air Service forerunner of the B A F nnai 

the first Itorld War broke out three years fato 
Churchills efficient navy became England s firH 
powerful weapon against Germany 
But m 1915 Church I! sgam rammed into lail^ 
As a war adviser he led a small group m adv^tu^ 
an attack on the Callipoli peninsula in an attempt 



travel pa nting under the name of Charles Marm 
lectunog n tie Lmted ''tales and finishing hia 
SIX volume Life of Marlborough His wnt ng earned 
bun as much as 5100 000 a vear 

England exhausted by w ar only called him a war- 
tposger when he rai ed his vo ce in Parliament after 
the Lausanne Disarmament Conference in 1932 cry 
Britain 8 hour of weakness is Europe s hour of 
dan^ Pditical rivals dismissed it as ‘another 
of ^tmstons ep grams But from the moment that 
Hitter rose to power in Germany in 1933 Church 11 
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CHURCHILL 

again a Conservative, saT\ the challenge. With his old- 
time vigor, he gathered data on Germany’s rearma- 
ment and tried to naken England. In 1938, nhen he 
learned that Prime Minister Chamberlain had sacri- 
ficed Czechoslovakia to appease Hitler, Churchill thun- 
dered, “You chose dishonor, and you Tvill have war!” 

Becomes Prime Minister and War Leader 
War came. Chamberlain at once appointed Churchill 
to his old post as first lord of the admiralty. Nine 
months later. May 10, 1940, Chamberlain tvas forced 
to resign as prime minister in favor of Churchill. 

At the moment Churchill took office, the armed 
might of Germany n as sweeping Europe Yet Churchill 
stood firm before the British people and declared, 
“I have nothing to offer but blood, toil, tears, and 
sweat” and then promised 


“to wage war against a 
monstrous tyranny, never 
surpassed in the daik, 
lamentable catalogue of 
human crime.” His thun- 
dering defiance and cour- 
age heartened all Eng- 
land. His chunky figure, 
with two fingers raised 
in the “V for Victory” 
sign, became a sjunbol 
of dogged John Bull. 

As the war progressed, 
Churchill won world rec- 
ognition as strategist and 
statesman. Before the 
United States entered the 
war, he obtained American 
destroyers and lend-lease 
aid and met with Presi- 
dent Franklin D. Roose- 
velt in 1941 to draw' up the 
Atlantic Charter. VTien 
the United States, Russia, 
and China became albes, 
he helped plan the over- 
all strategy of the war. 

During the war. Labor 
and Conseiwative parties 
co-operated in a coalition 
government. After the war 
this broke up, and Labor 
won the geneial election 
of 1945. Churchill en- 
tered Commons as 
“leader of His Maj- 
esty’s loyal opposition ” 
He continued to speak dra- 
matically. Speaking at 


it. 




AFTER SEVENTEEN YEARS 


ond Woild Wai’, came out in 1948; the last, in 1953 
In 1951 Churchill, nearh 77, again became prime min- 
ister. He won high honors in 1953 when Queen Eliza- 
beth II knighted him, and he w'as given the Xobd 
prize for literature. He sought international discus- 
sions on Russia and Red China. In 1955 he resigned 
as prime minister. Anthony Eden succeeded him, (See 
English Literature; World War, Second.) 

Cicada {sl-ka'dQ,). Seventeen years of slumber m 
the ground, five weeks of jo 3 ’'ous life in the light of the 
sun, and then death — that is a cicada’s life stoij-, 
if it is one of the long-lived species. Xo insect u 
known to live longer, except perhaps the termite 
queen. The nymphs — as the cicada’s j’oung are called 
— drop from the tree tw igs w here thej' have hatched 
from eggs. They burrow 
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Fulton, jMo., Xlarch 5, 1946, he declared: “From Stet- 
tin in the Baltic to Trieste in the Adriatic an iron 
curtain has descended over the Continent.” The words 
‘ iron curtain” became the accepted term for Russia’s 
ngid censorship over its police-state satellites. The 
first volume of his six-volume historx', ‘The Sec- 


tteVurfacriS'v^ml toprisonment to 

out as sho™ a^e mwer left. At the Sa d™S| 

Its wings in preparation for its first flight. 


into the ground, attach 
themselves to rootlets, and 
remain there motionle;« 
sucking the sap, for 17 
j'ears. Then a m}'stenou5 
instinct calls them out into 
the light. They climb the 
tnink of a tree, their skub 
split open, and out come 
the mature cicadas, to 
make the air resound for 
their few weeks of We 
with their shrill ear-pierc- 
ing song. 

Onlj’’ the males can 
make this noise, which led 
an ancient Gieek to say, 
“Happy are the cicadas 
lives, for thej’ IwiC 'voice- 
less wives.” The noi-e- 
making apparatus is the 
most complicated musical 
organ in nature. It con- 
sists of little dnimhle 
plates at the base of the 
abdomen, which ore 'i- 
brated rapidly by tirele-j 
muscles. 

The females do immen-'C 

damage to forests and or- 
chards by cutting rovr 
upon row of egg pocket' 
in twigs, causing twig' 
and leaves to fall o 
One female lays from -w 
to 600 eggs. 

Of the 800 species 
cicada, more than ^^0^^ 
found in America 


of 


north 


lUIXllU AAA ,***.^- , 

of Mexico. The 17-year cicada (which in the Sou 
matures in 13 jmars) is peculiar to the United Sta es 
The commonest cicada is the black and green hanes 
fly, which matures in two j-ears. Since there are 
two broods of this species, harvest flies nppe^ 
every year. Of the longer-lived species there are 
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broods (17 of the 17 jear and 13 of the 13 >ejr) 
Meurajely mapped so that it is Ijiown just where 




year (57 b c j he never re- 
ga ned his fanner power In 
the struggles that grew out 


of Caesars rise to misery 


p|j\«sl no great part 


/ the Roman world Cieero 
Cnee only after Caesar’s ai 


When the neTt ^ ‘he center of the etace 

U*^en mMrre^c^Mnif’jr ■? ^ *® \ * *’’ "t h n *e f at the head oi the republican party ?e 

iDensta.ra^'^”^^ ^ denounced Mark \at«ny m the famous set of enee hes 

“.s F hd pp s Recvuse of these An” n^ 

when he came to | o \er had Cicero put to death 


SnPwaTI^ '**^*'^^ « wn h ' crv. k«4 with «d 

»na waek, la 2 nohes long or more with « wn*» « sjJe 
•u'!. ^ ® P^«w>r'ent compound *y» 3 Kunple 

Sm. end an Sbdomeo of a ««ni,nia ScentSe 


, . ...IT--, survived than of any other 

Ui D »ui 0 In h). hundreds of lettora to fr end* ndud si 
nearly all tte famoua people of tus day »e get an mtiMate 
p e(ut* of Itoenan hfs M rrored aleo s the aanyni ded 
‘Sreat atateaman collector of hooka 
and devoted father tcU ng 
* da lini httle daughter 


C^o MaRCCs TvtLltrs (100-13 BC) A tall and Panun*, cowin' 

Il®« *y® bl3 place in aneodow* ol hie only eo 

the Roman Senate on Nov 8 63 b£l It was tha tt* •’»ui 50 of the epeeches which ^ 
sJveMonguod Cicero whose eloauonce and slslea ** maaterful 

mnslnp had raised him to the iSghest offiJs inSe 

itornan republic— the consulship Only the day be* CincinN\ti Ohio For centuries the Indians u ed 
ore he had escaped death at the hands of conspirators the site of Cincinna i as a favontc place for croa ms 
plotting to Overthrow the government theOhioRiver In loO j ears \ h te men changed it 

A tnan of great stature stalked m He pallid from a fev smalf setllemenfs into one of the gieat 
Cheeks betrayed the guilty fear that luiked under hia industnal cit cs of tl e United States, 
insolent bearing Cicero turned upon hun with ec* Cwcmiwti became Ohio s second largest city chiefly 

^mg finger Then in the most famons erf his dueto ts fivoraWe locat on The city is on the north 
vrations against Catiline , he exclaimed in passionate bank of th“ Ohio River midway between its source 
denmcutioa at Pittsburgh and its mouth at Cairo 111 

Howlong OCatiline will you abuse our patimreT After 1811 when the first steamboat chugged down 
•lo what lengths will your unbridled audaaty wry theOfao Cmcmnaube ame one of Americas greatest 
y°“*' *® Imown inland portc The city giew so rapidly into a busy 

to all ! ere’ Long ago Catilne you ought lo have met <^s dunng the middle ISOOs that LoncfelJo v 
been led forth to execut on called it the Queen City of the \1 est 

Unabashed Catiline tnel to reply but cnes trf Today Cmciiinati w a lead ng transportation center 
Tra tor drowned his words He ruslied out of the L ght railroads operate 20 trunk imes into and out of 
oeMte but was later overtaken and slam the city It is served by seven federal hghwaj sand by 

Cicero was now at the height of his power but three tian-eontmentaf air lines It has two large 
hot eloquence had earned the Senate too far a rports Lunken Airport in the valley of the Little 
home of Cahl ne s band had been put to death by a Miami River and the Greater Cincinnati Auport 
Simple order of the Senate a stretch of puwer for across the Oho m Boone County Ky Barge lines 
which Cicero was held respons b!e lod fhe lathe go as far as Pittsburgh and I, ew Orleans 
■^country as he had been called was ban shed B di fanning lands and coal resources 

•Though the people welcomed his return the following helpedmakeCm'-mnati outstand 


ir by also 
in manufacturing 



CINCINNATI 


308 — 


A NORTHERN CITY WHICH FACES DIXIE LAND 



The citj' was the leading hog-packing center of the 
nation (it nas nicknamed “Porkopohs”) until the in- 
vention of refrigerator cars enabled cities farther nest 
to ship meat products to the East Today the Cin- 
cinnati metropolitan area (Hamilton County, Ohio, 
and Campbell and Kenton counties, Ky,) has about 
1,700 manufacturing plants Leadmg product^ include 
foods and Averages, chemicals and soaps, fabricated 
metals, _ machine tools, and pnntmg and pubhshmg. 

Cincinnati is also a busy commercial center. It 
carries on a large iplume of trade n ithm its limits' and 
man} other cities. It is a distributing center not 
only for east-west trade but also for the gronin-- 
north-south traffic. The city is linked nith the South 
by five bridges iihich cross the Ohio River to Ck)i-in<r- 
ton and Xeivport on the Kentuckj- side. 

A City of Hills 

"ae factoiy and business districts of Cincinnati 
he m a basin near the river. Dominating the basin 
IS the 4S-stoo' Carew Tower, with its hotel, office^ 
and department stores. The taU, bronze Tvler David’ 
son Fountain cast in Munich in IS7I, gives an Old 
M Olid touch to Fountam Square. To the nest, near 
MiU Creek is the massive Union Terminal, an excel- 
lent example of modern railroad station architecture 
From the business section the land ri=e« in a series 
of ow terraces .50 to 150 feet above ti.e river. Archi 
behind these plateaus are hilU, .300 to 500 feet above 
the rner level. Residential areas spread arouu.I 
and oyer the hilUides. Some of the hdls have tee 
^de into bean iful parks. The most attractive are 
Eden, Alms, and Ault parks. 

^ guttural and Educational Center 
Cmcirmati is noted for its develoomenf nF • 
art, and education. Its sj-muhonv orehn r ^ 
the nation’s finest TheS^^ one of 

•i.. to i.s« 

May music festival heldevprx-t,ii. ° 


On IMount Adams, in Eden Park, is the Cincinmti 
^luseuni of Art and its associated Art Academy. Xear 
the park are the famous Rookwood Potteries, which 
produce handmade artwares. The Taft Museum is 
city-owned. The building i\ as erected in 1S20 and pre- 
sented to the city in 1932. It houses a notable art col- 
lection, including the w ork of Frank Dux'eneck. who 
was a resident of the city. Here IMlh’am Howard Taft 
was forniallj- notified of his election as president of the 
United States in 1908. 

Educational institutions in the citj’ are the munici- 
pally supported University of Cinciimati, founded 
in 1870; Xaxner Um'versity, maintained fay the Jesuits. 
Mount St. itlarj- of the West; and the Ohio ^Mechanic? 
Institute. The Hebrew Union College is the oldest and 
hugest rabbinical seminaiy in the nation. 

Early History of the Citj’ 

In 17S8 Benjamin Stites and a party of 26 men. 
women, and children drifted in flatboats down the 
Ohio from Limestone, Ky. One mile west of the mouih 
of the Little Xliami River they founded a settlement 
which they named Columbia. Six weeks later Robert 

Patterson and a group of men built a x’illage a feir 
imies downstream which they called Losantiville. 

The next year, 1789, the settlers completed and gar- 
risoned Port Washington to guard against attacks by 
unfriendly Indians. Wien General St. Clair arriied as 
governor of the Northwest Territory’ in 1790, he re- 
named the place Cincinnati in honor of the society of 
that name (see Cincinnatus). The town became an 
outfitting point for pioneers going west. 

Prom 1845 to 1900 Cincinnati w as the southern ter- 
minus of the Xliami and Eastern Canal from Toledo 
on Lake Erie. In 1869 the city built its own railroad, 
the Cincinnati Southern to Chattanooga. This is the 
onK’ municipally- owned railroad line in the country- 
City--manager gox-emment was adopted in 192- 
Kme men, elected by- pioportional representation, 
appoint one of their number as mayor and him o 
city manager. Population (1950 census), 503,995. 
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ClNClSN\TUS Jude'S Quintjus (Iwrn about S19 
B c ) Rome u’as m clanger An army of Acquiana 
from the mountains to the east had inarched into 
Roman lands and w-as burning and plundering the 
countryside The defendmg ormj was enarcled and 
apparently doomed In desperation the Senate turned 
to Lucius Quintius called Cineinnatus {mcanmg 
“curly haired ) To this patrician or nobleman came 
messengers with the news that he was appomted dictsp 
tor— supreme ruler for as long as the ctlsb should 
last They found him quietly plowing his fields 

Immedutely Cineinnatus left his farm and humed 
to Rome He led a new armj m an all night march to 
the camp of thn Aequians and in a Bingle battle (458 
n c 1 defeated them decisii ely Soon after the victcay 
he laid down his power and returned contentedly to 
his farm Only once, almost 20 years later, did he 
return to public life — aga n at the summons of Ins 
country, this time to oppose the usurpation of power 
by a Roman knight Spuriua hlaehus 

At the close of the Revolutionary War George 
Washington and other ofRcers formed the Society of 
the Cioemnati named for Cmemnatus whose cxamplo 
they followed la returning to civilian life Ixud Byron 
called Washington ‘ the Cmcumatus of tie 
ORCE (efr***) In Creek mythology, a power as 
dire as that of witches belonged to a woman of rare 
beauly Circe who was said to be the daughter of the 
sungodHehosandanoceannytnph Pecae Bymesns 
of dngs and spells she could turn men into swine 
and other beasts Perhaps the stones told about her 
magio were meant to teach that men are oftentimes 
changed into beasts by yieldmg to base temptation 
Prom her name has come the word Ctreean ijed to 
describe anything that leads by subtlety and charm 
to moral degradation 

Circe dwelt on an idand Aeaea on the coast of 
Italy to which she had been banished by her fat^ 
for murdermg her husband the Fttnee of Crfchis 
How Odysseus (Ulysses) and his companions were 
blown to her shores and what befell them there is 
one of the classic stones of ancient literature as it 
was told by Komer in his epic poem the “Odyssey 
(See Homer Odysseus ) 

Homer a Story of OdyM*u» ani Circe 

According to Homer s story jealousy aM greed 
brought disaster upon the companions of Odysseus 
when they were already m sight of Ithaca their •>**JJ* 
land for which they had so longed during tbw ten 
years of fighting before Troy To assme » 
speedy homeward voyage Aeolus god of the wdu 
had given Odysseus all the contrary winds bound ma 
bag Then he sent the gentle West md to waft the 
travel worn adventurers to their island hiOTe 

Fornme days Odysseus held the sheet w^lheship 
drove steadily on When they were almost home— m 
sight of the beacon fires of Ithaca— he fell as , 

men had been eyeing the mysterious bag . . 

theymuttered weareretumingempty hand^ 

Odj-sscus has much goodly spoil And now 


- CIRCE 

^ven lira this 1 ag of wealth Let us open it and see 
1 o V much gold and sih er it conta ns 
So tl ey cut the bag open and m«tantly the winds 
ra<died out iii a furious storm that drov e them back to 
the island Aeolus Begonel blustered Aeolus 
It IS clear the gods hate you 
Heartsick they put out to sea agam and were driven 
by contrary w mds to a beautiful island Seeing smoke 
curling up from a wooded hill Odysseus sent his kins- 
man Euiylochus with half his men to discover who 
lived there 

In the w nod they found a marble palace guarded by 
tame Iwns and wolies who fawned upon them like 
dogs Withuisatalovelyfairharedlady weavmgat 
her loom and singing sweetl> ItwasCirce IVithkind 
words and a warm smile of welcome she invited the 
strangers into her palace 

The others went in but Eurjlochus fearing trick 
ery stayed outside Withm the shining doom Circe 
feasted the men on cheese and barley meal and yellow 

honey with me and slyly mixed drugs with the fool 

to make them forgot their own country When they 
had eaten the sorceress smote her guests with a wand 
and bl they turned into swine They had the bristles 
the ^pe and the vo ce of swine but their niraJs 
were unchanged Thus they could realize how low 
they had fallen Theu- grunting sounded almost like 
sobbing aa Circe scornfully drove them into pigsties 
and filing them acorns to eat 

How OdyM*u» Pared Against the WlUs ef Circe 
Euiylochus horror-stricken at the sight fled to 
Odysseus with me dreadful news of what had hap- 
pened to hia men Odysseus whipped out hu aword 
and strode alone through the charmed wood to the 
palace of Circe The enchantress welcomed him and 

gave him the magic drug m a cup of gold He drank 
deeply of the potion. Circe smote him with her wand 

and bade him jom his comrades but he did not turn 
into an animal Circe fell on her knees thinkmg 
Odysseus a p>d for no mortal had ever before with 
stood her sorceries But Odysseus was protected 
against her magic by the white flower of the mofy 
oplant sacred to the deities Hermes (Mercury) the 

rae®engerg^whoworewmgcdaandals had overtaken 

Odysseus on the way and given him the flower 
Circe now turned her arts to the service of Odys- 
seus She changed his comrades back into men and 
treated them with so much kindness that t^y dwelt 
there for a year in luvury and pleasure The only 
thinff she refused them w a-x to let them go 

At last because Odysseus became sad with longing 
tosee his wife Penelope and his son Telemachus Circe 
consented to let him depart But first she made him 
VIS t the land of the dead from wh ch no mortal had 
tetomed After hearing prophecies that were to be 
/alfiUed he came back in safety Thereupon Circe 
filled his galleys with bread and meat warned him 
of dangers that lay ahead and told him how to avoid 
^i,^_ And finally standmg on the shore with her 
,^ph? she bade him a sad farewell 
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WHEN the CIRCUS Comes to TOWN 



When the circus comes to town, young and old hurry out to the lot where the **big top** is pitched. Before the mam 
gate opens for the real performance, the people crowd into the side shows or visit the animals in the circus menagene. 


^IRCUS. It’s alwa}’S Circus Day 
' some^\ here or other. In winter, 
when our big circuses are supposedly 
sleepmg— though they really are not 
— the circuses of Europe are doing 
their, biggest business. That is veiy 
gratif 3 'ing to circus performers, 
for they can lea\e Anieiica after 
the long summer and fall season and 
hurrj’ to the continental cities. 
There they perform in what might 
be called stationarj- circuses housed 
in buildings, such as the Jlills Cir- 
cus in London or the Cirque d'Hiver 
in Paris. Even m America today 
the children can see the clowns, the 
trapeze artists, and the animals 
perform the j-ear round, since tele- 
1 -ision has brought the circus to the 
home-receiver screen. 

The circus under the “big top’’ is 
distinctlj’ an American invention, 
though of European descent. With 
all its Americanism, it has certain 
features which continue, 3 'ear aftci 
year, to link it to ancient histoiy*. 
For the circus is one of the oldest 
amusements Even 2,000 3 -ears ago, the circus was sc 
old that the Homans did not know- when it began. 
Circus of Ancient Days 

The Roman circus was an open-air structure foi 
chwiot racM and other amusements. The largest and 
oldest was the Cmcus Ma-dmus (biggest circus). This 
was m a long, nanow- valley, with seats buUt on the 
slopmg sides of the hills. For several centuries the 



seats w-ere of w-ood and had to be rebuilt frequentlj. 
Juhus Caesar rebuilt it partly in stone, makiiig it 
large enough to hold 150,000 spectators Later emper- 
ors improved it, until in the time of Constantine, 
16 centuries ago, it is said to have held 385,000 
Chariot races, wliich are still a feature of our mod- 
em ciicus, were the main e\ents, with feats of hoi^ 
manship, tumbling, and rope dancing in the intenab 
So fond w ere the Romans of this amusement that 
tlie 3 - had seveial great circuses in or near Home. 
As their legions conquered Asia Elinor and Xortn 
Africa and Spain and France, the Romans who went to 
live in the conquered provinces built other circles 
The luins of some of these are still standing. 

That IS how- the love of the circus spread. W® 
Rome declined under the assaults of warring nortto 
tribes, the old circuses became a thing of the past, iw 
circus instinct remained, in wandering troupes of pof 
formers, in horse fairs, in streetrcomer entertainmen . 
by roaming beggars who found that a capthe bearo 
trained pig or performing dog w ould gain them more 
mone 3 ' than mere requests for alms. Thus the spin 
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ras kept ali\e until at the end of the 
8th century an English cavalryman 
gf \Iaj Philip Astley founded the 
_^iiodem circus m London His first 
"rograms included only feats of horse 
nanship but he soon added aerobatic 
lets and even a cloum Astley s al ow 
vas a tremendous success and soon 
le had many imitators 

Ceeinningt In America 
One of these was John Bill Ricketts, 

■ vho M ent to the United States and set- 
led in Philadelphia There he ojici ed 
I circus hke Astley a— that is a aho v 
ne!d inside a build ng m vvhich 
horsemanship y, as featured Perhaps 
t IS due to the Aatl<>y influence that 
Europe still likes its circuses in per 
nanent buildmga although there are 
1 few big shows which travel m the 
iummer like the American circus 
John Bdl Ricketts won the friend 
h'P of George Washington who at- 
■toded his show and recommended it 
resulting popularity caused otl er 

showmen foappesrinNew York ^s- 

ton and even in Washington IIo i 
B ewr progress was slow for a time In 
'^the first place there were few cities then with a popo 
to support a permanent circus In 
the second place the United States apparentlv needed 
■ more thnilmg and unusual than horses 

’Tnia came in 1816 when Hackahah Bailey a farmer of 
what 18 now Somers Is Y bouj,ht an African elephant 
•♦from his brother 



ship captain who had 
brought It to Amer 
ica The elephant 
’ was named Old Bet 
and she might w ell be 
called the mother of 
the American circus 
Because of her a 
w hole tr be of circus 
men came into bemg 
and American circus 
history has ever since 
centered largely 
about the elephant 
A big show 13 often 
ranked not by the 
number of its railroad 

cars its people its performers, or by the 
teat but by the number of its elephants 
Hackaliah Bailey made a small fortune by trampng 
around the country wuth Old Bet People would often 
1 ne the toad at night in the hope of seemg the gray 
hulk of the immense bea. t as she shuffled past in the 
darkness Old Hackaliah bemp a canny Yankee al 
Ways traveled from town to town dunng the darkest 



houis otherwise m those shrewd and penny-saving 
days bi3 patrons luuld get a free look Old Bet was 
such a mint for him that when she d ed he built a 
monument to her which still stands at Somers and 
with his profits he built a hotel which he called the 
Elephant House Of ouree as his success grew Bailey 
had acqured other attractions— as well a* 
many competitors Every adventurous 
young man around Somers wanted to be in 
the circus busmens They came from all 
walks of life One was a cobbler Another 
was a farmer B son Another was a butcher 
There was also a young clerk who had a 
Bair for extravagant language With him 
everything was the biggest thing on earth 
He knew how to use eitaggeration in such a 
way as to get the interest of newspapers 
and through this he finally became know n a« 
the erestestshowTiiaiim history His name 
waaPhineasT Barnum You have seen his 
picture many times when the fences and 
bams and billboards of the countryside 
have been covered with the posters an 
nouncisg the coming of the Rmgling Bros 
of its and Bamum A Bailey Combined Circus the Biggest 
Show on Earth (Set Bamum Phmeaa T ) 

Rise of Barnum and the Rlngllngs 

The truth is Barnurn was a better advertiser than 
he vas a ahowman for he ran m and out of several 
fwtuoes However he was so good at publicity that 
thebevt circus brains in the country were eager to be 
ills partners One of them was a roan who had started 
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Among: the **freaks*’ in the side show 
are the gia.nt» 8 feet 6 inches m height, 
and the s^dget, 29 inches. 


life a homeless orphan. His 
real name is said to have been 
James Anthom* iMcGinness, 
but when he went 
into the circus busi- 
ness, he took the 
name of Bailey. 
Thus, Barnum & 
Bailey should reall 5 ’- 
have been Bamum 
& McGinness; but 
this would not have 
done at all, since allit- 
eration is one of the pet 
tncks of circus adver- 
tising. Ever}- descrip- 
tion must have several 
nords beginning with 
the same letter — 
like “Pounds of 
Ponderous Pachy- 
derms,” or “Death- 
Def}-ing Demons in 
Daring Deeds of 
Dexterity”! 

An elephant gave 
Bamum <fc Bailey 
its greatest reputa- 
tion. The biggest 
elephant then in 
capth-ity, he had 
been bought from 
the London Zoo by 
Barnum and re- 
named Jumbo 


Jumbo got such wide publicih- that, even though he 
has been dead more than 50 years, his name stiU lives 
as a word for an}-thing remarkable for bigness. 

While Bamum & Bailey was rising to fame, seven 
brothers m AIcGregor, la., saw their first circus, a 
small affair carried on a river boat, and decided that 
they wanted to become circus men. Their name was 
Rungeling, and they were the sons of August Runge- 
IhiSi ^ Bavarian harness maker. Their first shows were 
held in their father’s bam in Baraboo, Wis., to which 
the family had moved. The admission price was two 
pms. Gradually they improved until their show was 
worth ten pins a performance and at last a penny. Un- 
like most boys’ shows, this was not a mere matter of 
a few da}-s’ fun; the brothers were in deadlv earnest 
about it. And no matter how much the” oldsters 
laughed, the youngsters kept at it. One could plav a 
comet, another a riolin. Another could sing. A fourth 
thought he was a dialect comedian. By sa^-ing their 
Iiemiies, they bought a goat, then a pony, then a horse 
or two, and their admission price rose to ten cents. .At 
tet five of them took to the road with a sort of vaude- 
^^e show. AThen they had made sufficient money, 
they changed to a horse-drawn circus. After a time 
they changed their name to Ringling. As the years 


passed, they absorbed the Bamum Sc Bailey Circa; s 
well as many others. At one time, Jolm PiingS:: 
owned every big show in America. .All the Kni: 
brothers now are dead and the circus is run br s 
corporation mainly owned by relatives. 

We Visit a Modern Circus 

And now, suppose we take a trip to the circus it-d; 
After all, the best way to know a thing is to see it. 

As most of us think of it, a circus merely “coaiesi 
town,” arriving mysteriously, in the gray of moni: 
from some unknown point, setting up its tents, ghz: 
its shows, and then departing, as it came, in darkes. 
Everything moves so smoothly that it seems to vcri 
by magic; perhaps it is this seeming ma^c which la- 
given the American circus much of its lure. ThereL-'- 
few boys who have not counted as one of their gre.' 
e.xperiences the morning they got up to “see the cuk 
come to town.” And no matter how old or howyoz: 
the watcher may be, there is one thing he alwajs look 
for. The show may have promised hundreds ci p'- 
formers. It may have promised five rings and thrs- 
stages, and even a “grand, glittering and goite-- 
street spectacle three miles long” — although thisharij 
can happen since only the smaller shows can gW: 
parades today, because of traffic problemSj_^* r’ 
matter what the billboards 
may have promised, the early 
morning watchers keep their 
eyes on the big cars which 
house the elephants, and they 
count the big animals as they 
come out. If a show has a lot 
of elephants, it is a big show. 

But no one thinks of the tre- 
mendous planning, the im- 
mense amount of work and 
energy, necessar}- to bring a show 
like the Ringling Bros and Bar- 
num & Bailey Circus into town. 

Circus Work in Winter 
When the circus season ends for 
the spectators, it is just beginning 
for those who must keep it run- 
ning. That is the time 
when the show goes 

TR A I NED 
SEAL 




—i. _ Vif-* 

Because they can be taught to juggle, 
comicany and bark noisily, sea lions are always 



nto winter quarter* which may be in any localiiy 
'here conditiona auit tiie owrew TJie Rui^n S sh®* 
'■inters m Sarasota Fla while another ahow owoe'i 
>y the same corporation «pend» the wintw months in 
I emce CaUf on the other side of the continent 
Winter 13 a season of intense activity The per 
drmeis ha-ve scattered Some have Rone to Europe 
Others run chicken ranches and fiUin? stations Others 
50 into unit shows m picture houw' or into motion 
iicture work Many clowns add to their earnings b> 
ippeanng in big department stores at Christmas shop- 
ping time Only the animal tamen the 1 oise tra ner* 
;he ewcutive staff and the skilled workmen 
It Winter quarters For them there is much work 
The railroad cars wl ich transport the show must he 
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tie riaifi tenter liifetop oftheRmglingshoff 
uivcrs more than three acres of ground one can 
realize the tremendous job of making such a 
tent In addition there are the side-show tents 
the dressing tents the bot'e tents and the 
tents for the cookhouse and blacksmith shops 
all of whch must be renewed at least every 
other aca'on Then there are the costumes 
\ll unter long m a great buil Img seam 
stresses are at work makmg the costumes 
Tliere are rl mestones by the bushel bnliiants 
by the thousand pounds spangles b> the thou 
sand gfosa — but none of the tinsel which mo=t 
persons as ociate with the circus Tinsel is for 
Christmas not for circu'cs it is too Iracnle 
Onl> materials of the strongest t>pe wlich 
means the hnest -can stand the hard usage of a 
creusscason Thcreforethevelvets thesatms 
tieplu he* and silks and serges and broadcl ths 

wliicli jou *ee in a c reus performanre are the 
roust rostly on the market purchiscd 9* much 
for nearing qualities as for show The spangled 
blankets worn by the elepl ants and ramele 
and I orses are of extra thick velvet and may 
cost hundreds of dollars apiece 
Every teat stake must be repainted and re 
sharpcnel everj tent pole examined fordeferte 
All harness must be gone over Meanwhile m 

the amroal bouse* all pertomimg anunals must 
continue U eir schooling lest they f rget their 
lessons Irom one season to the next 

Getting Ready for The Road 
ae«e March 18 8 busy month Not only are the 
' •** 6nal louthes being gi\ en to the equipment but 
lust minute arrangement* are being made by the execu 
live elaff for taking to the road m April All winter 
scouts have been tounng Eatope 
in search of novel acts for the cJ 
CU8 thangea from jear to jear 
althov^ the framowoik rtmaios 

-ANDdOCKO 
rOR CONTRAS 


■epaired and repainted Big circuses 0 


3 all their 


•oil ng stoikexcept the engmes A small railroad diow 
1SS about 30 flat cats stock cars and sleepers 
the largest has about a hundred 70-foot car* 

Every show wagon must be gone over every 
•age ippaired eveiy freight wagon made ready 
or a season of pounding about the country often 
mounting to a total of 17 000 miles New tente 
must be made Somet mea these are purchased 
from tent companies and sometimes they are 
made on the grounds When one conaider* U at 
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the same. In a circus there is as much excitement 
over .a. new and thrilling act as there is in a home 
when a new baby arrives. 

Now the press agents are writing their material for 
the newspapers. Posters are being printed and stacked 
m the various adi ertising cars. Big shows often send 
toee advertising cars ahead of the shon , a eek apart 
ihese cany posters by the ton, and crens of bill- 
posters, hthograph men, and bannertackers, n ho co\ er 
ever}' available bit of space within miles of the show 
place. Added to these men are contractors who buv 
food for the people and the animals, lease the show- 
pounds, pay the license fees, and attend to half a 
hundred pher detap which must be arranged before- 
hand. Wpere for mstance, would the elephants get 
t^ir water if a contractmg agent had not made 
^Mgemeps for it to be supplied from a fire plug? 
With one circus carr}-ing more than 40 elephants these 
a}s, the small boy’s job of canning water to the 
pondpous pachyderms” ended long ago. But the 
small boy has his job, nevertheless 
Evep show carries what is known as a “punk boss.” 
He IS the man who hires bovs or “nunks ” is iL ' • 

CUS people caU them, and ha^ ^ 
them on hand for w ork w hen the 
show arrives. They help can}- 
canvas, seat planks, and otlier 
materials, and they receive free 
admission tickets as w ages The 
regular workmen put up the 
These are the “razor- 
backs w ho unload the tram, the 
^ skinners” or teamsters, the 
pop- punks” and “led stock 

men who look after any animals 

which can be haltered, the “bull” 
or elephpt men (aU elephants, 
male or female, are “bulls” in a 
circus), the animal attendants 
the canvasmen, the pole men! 

■ and I 

rou^Mcks or general labor- 
ers Performers do not help put 
up the show. Their job is to 
supermtend the settmg of their 
by “property men.” 

a town, a 

spw must have a route. Plan- •“= ““o 

mug tiiis is Enother mrf nf +1-. a r 
show cannot profitablv m i ^^arch acthfity. A 
journey in a ^ht; hence Se ^ WO-mile 

general manager who rn.,t» and the 



special” with its own schedule. Ahead of the tr.;- 
traxels the twenty-four-hour man.” He eot tb 
name because he is supposed to precede the shovk 
twent}--four houre. He deseives it because he ofe 
works day and mght. It is his duty to check on e,-erv 
thing drae by the hundred or more men who hr. 
gone before him; he must see that food and feeds- 
w aitmg, that unloading conditions will allow the drit 
to get to the lot as soon as possible. 

The Circus Gets to Town 
So now the circus is in town. And with thecirci 
tpts ereped, the gates open “twice daUj, rain c 
slime. But to reach them we must pass thetichu 
wagons, the “juice joints” or lemonade stands, and ft 
_ kid show” or side show. There’s a Une of custorcp- 
m front of the various ticket wagons. The tidet 
se ers handle money with both hands, secminj to 
throw all currency on the floor. They are realli tc-r- 
mg It into w icker baskets; they must w ork so fast thi 
here is no time for them to place it in drairEis 
People are in such a hunw' to get to the circus th‘ 
the} annually leave hundreds of thousands of dolk'" 
in change behind them at the ticket wagon. But 
police system of the big cur..- 
is so efficient that a perc: 
rarely loses the money he b. 
left behind. 

Here are the vendois a 
sell pop and cotton candj. ft 
there w as pink lemonade, t 
pure food law s helped end Ihat 
plus, of course, the stor}'oftc 
pinklemonadestarted Thesfc 
is that a “juice joint” lend 




general mau<,.merr general agent and th» “ppucaiions from freaks of all kinds. However, 

at geography! geniuses remarkable “queer and unusual pee-pul” wr 

farm conditions tlii^ ^ business and i^ome to the show quite by accident. Afewie 

studied tI)P noofi °“g^out the countn- rnir) 1,0,-^ t^ie bigger shows was without a giant 

* ESO. ft ..^..1-1. 1.. fpfif 


fann conditions throughouWlf business ani 
studied the weather for countr}- and have 

of many ^ Period 

weather to expect, thev know^feth'^^ 
is prosperous or poor, and thevkn^ ^ community 
rereads to get into a towm and^ 

- ‘^-patched on a 


is that a “juice joint 
accidentally colored a banel' 
with the d} e from his perfonn' 
wife’s red tights. It made .wif 
a hit that pink lemonade w 
a circus custom for } ears 
And now, the side show— ft 
side show-w-w-w! Don't fe 
son}' for the freaks Jlanj c 
them look upon themselve^ s 
normal and the rest of us as moe 
strosities. Nearly all of them sr 
there because they trul} hie ft' 
life, realizing that it giies thea 
more comfort and money ths. 
am-thmg else they could do. Even' circus is beaeget 
oy applications from freaks of all kinds. However, 
most remarkable “queer and unusual pee-pul” “ 


PI t> 

tremendous nearly eight feet t- 

ad asked if he could hav e a fn 

- - .. . . 


— * a Lremenaous 3 ’oui 
''.andered upon the lot and as! 
ticket to the side show. He said an 


“amateur freaS 


■ .>me snow. He said an "amateu 

snouJd be allow ed to meet the professional ones withoi 
P arge. The Slde-shnu manormr olprf to b 


c arge. The side-show manager, alert to businfe 
ac "ed the young fellow against a property wagons 
-en a workman aloft to lower a tape measure. T 



I Mtors height rs3 

7 feet 10 mehes — 

But I m still I 
gronmg he sad 1 
1 11 be taller than I 
that ! 

And >ouU be t 
uith tie circus , 

(he manager an 
sivered Let stalk if 
business' j 

Thus instead of j 
merely going to the f 
6 de show the g ant f- “■ 
joined It and is still I 
happy oTer his bar 1 
gam 

Now let ago into 
thebigshow There 
are four gateways 
and through them 





tk uasas the instsueie ei the cu 


- . than 20 

000 persons a day may flood Often a circus pb) a to C rruses get the imn als from many sources tap 
population (hao that of the entire county m uiosoftrampsieaners touch ngat jungle ports often 
V j j ‘Jrat’WS people from as far away as raaLe money on the » de by Dunging in animals The 
anundrMn’iles 'More than 2o million persona a tear Hageoheck Brothers t Germany f r many yean sup- 
travel through the gates of our circuses (bus making plied oircu«es an I menager es as we 1 as toos all over 
the huaineas one of the biggest amusement enterprises the world Today there are many other dealers m 
States irdJ soiaials 

Through these gates go profits or losses wh ch run Many circus an mala are costly A t ger may co«t 
Biioually mto the millions for there are about 30 SI 500 or more Good circus elephants bring from 
shows on the road today This « fewer than w the 83000 to $10000 and are worth every cent of it 
most crowded days but the big ones are now bigger sinre the whole cir us centers about the elephant No 


than ever Most circuses ore mo- 
toneedshows traveling in trucks 
and traders Some date back to 
mudshow dayabeforethead 
vent of the automobile when 
road shows traveled by team and 
AMeast one circus nane 
IS 100 years old while Others run 
from 25 to 50 having piled up 
^rtunes for various owners 
The profits of the biggest shows 
often run to more than a million 
dollars for a season 

Among the Circo* AnluiaJs 
'Veil here we are through the 
*•“‘1 into the menagerie 
'■|dd beasts and horses were the 
chief attractions of the old Ro- 
man circuses The same is true 
wday More than aay other 
agent the circus has given our 
yowg people a knowledge of 
SMiogy by taking exhibits of wild 
villages and hamlets It 
MW|trt the first giraffe the first 
mppopotamus, and tie first rhi 
hoceros to America 


THE LEADIKO tAOV 



human agency for instance can 
test a weak bridge so quickly 
or so efficiently as a wise herd 
queen or leader who merely 
presses one foot on the stniclure 
and knows at once whether it is 
strong enough The elephants 
haul material to the circus 
grounds and nauV it back at 
night When a wagon gets stuck 
ifl mud and horses fail to budge 
it tte working bulls can push 
It out w ith the r great heads In 
the morning they pul tl ewagons 
ui place on the circus lot At 
lU ht tl ey push them out and 
place them m readiness for 
teams to haul to the ra Irosd 
yards If a 8 vitch engine 13 pot 
handy they can move a railroad 
car And of course they are 
the center of attraction in the 
menagerie 

Elephants are the only wild 
animals that stay with a c reus 
because they love it No ord 
nary means can hold an elephant 
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TAMING THE “BIG CATS” 



The lion tamer is one of the specialty headliners of the modem 
circus. He performs such thrilling feats as directing a large 
mixed group of lions and tigers in the same cage. His best de- 
fense IS a plain chair held with the legs toward the animal’s face. 

which wants to get away. These animals hke to be 
with people, and thej' like the candy, apples, peanuts, 
popcoin, and other tieats that come to them daily. 

Inside the Big Tent 

As w e go into the big tent a w histle sounds. “Tour- 
nament,” the opening spectacle, is just beginning. 
That whistle will sound many times during the show, 
for a ciicus luns by the whistle of the diiector. It is 
the mainspiing of the peiforniance, just as the band 
IS the clock of the ciicus. A workman on the lot can 
always tell the time of day bj' the music the band is 
playing. He knows that certain musical numbers are 
for certain acts and that these acts are due at a 
definite time. 

If you want to see a circus properly, do not try to 
watch all the rings and stages but center your atten- 
tion on one place. You will see evendhing'. The pur- 
pose of having several rings and stages is not to pre- 
sent a wider variety of acts but to give eveiwone in 
the tent a chance to see well. Some of the big tents 
aie neaily two blocks long, so there must be some 
duplication. Thus three riding acts go on at one time, 
two or three aerial acts, and so on. 

Everyone thmks of the clowns as a leading circus 
feature. Strangely enough, howevei, the clowns are 
important to the cii eus largely as a “covei-up.” They 
flood into the aiena and take the attention of the 
audience from the fact that the lings and stages are 
being made ready for other acts. In former years a 
circus was built about a chief clown who crackal jokes 
and sang. That time is past, due to the largeness of 
present-day shows. Xow’ the clown is usually just a 
filing cartoon exaggerating everyday manners and 
customs. Xo longer is a clown paid .31,000 a week 
Their salaries now lun from 875 to .8500 a week. 

Aristocrats of Circus Life 

Xow we have gone thiough the tent and leachetl 
what is known as the “back door,” wheie perfoimere 


await the whistle for their act. There is a well-defined 
social scale among the members of the circus. Con- 
tortionists form the lowest rung of the ladder; horse- 
back ridel's, members of flting acts, and star wire 
walkers are at the top. Salaries for these sometimes 
lun as high as 81,000 a week. 

More and more the American circus is coming to 
depend on Europe for its performers. Few American 
boys and girls aie willing to undergo the strict di'ci- 
pline and rigid training necessao' to the making of a 
good performer. A true circus “kinker” must be trained 
fi om babyhood ; it is nothing for a three- or four-j'ear- 
old ciicus baby to be able to turn flip-flaps and som- 
ersaults. Circus performance is largely a matter of 
tradition, with boj's and girls growing up to take the 
place of their elders. As a result the American per- 
former is gi\ing way to acts imported from countries 
where the old family discipline is maintained. 

How Circus People Live and Work 

All performera except the stars do more than one 
act. They are usually employed under contracts 
which call for them to be “generally useful.” and 
some appear in as many as seven or eight difi'erenf 
routines. A girl, for instance, may “ride manege,” 
which means the handling of “high-school" (highly 
trained) horses, and also “diess” the elephant act. 
The latter means that she seems to train the ele- 
phants, while the real work is done by male attendants 
workmg with her. Another gill may be on a fljiag 
ladder in one act, in a tumbling number in the ne\t 
and on a perch, or tall pole, in another. 

The peiformeis dress together in a gieat tent, di- 
vided into halves for men and women. Trunks aie ret 
in long fines, with a clothes hanger and a pail of w afer 
before each tnink. The peiformere sleep in specialh 
constructed railroad cais, going to hotels only when 
the show halts on Sundays. They eat in a great tent 
known as the cookhouse. Even the stars eat Iierc, 
and the food is excellent. In the biggest shows more 
than six thousand meals a day ara served. The star; 
may have indiridual tents or they may have diesiing 
rooms fitted up in wagons. 

On trains the stars hax-e stateiooms with many con- 
X'eniences. HTien Lillian Leitzel, an aerialist known 
as the queen of the circus, was alive, her train quarters 
W'ere large enough to include a baby grand piano. 
Ex-ery big show cariies its doctor and nurse, and a 
least one has a hospital car equipped for major 
surgical operations. 

Alany popular notions about the circus bare no 
foundation. It never splits up, one part going to one 
town and the rest to another. It does not take nione,' 
out of a town, because it draws persons from miles 
around who spend pait of their day' shopping- F® 
elephants do not hate pereons who feed them chex^S 
tobacco, because they like a certain amount ' 
Circus people do not kidnap boys and girls; it is ha _ 
er for a child to join a circus than to become pres- 
dent of a bank. It does not carry thieves and cu 
thioats but has its owm police department to watch on 
for bad charactei's. Fmally, it does not leave to"® 



CIRCUS 



S'! Roon as the n ght performance s oxer ul starts 
avix fromtonnheforetheexen ngshoxx sxxel ixtel 
A Marvel of Efficiency 

Thehigslon in fact begins to leaxeat li«h alnn" 
a path marked bv torches to what kno » a« tie 
load ng runs First the cookhouse s i a ked a« sno « 
as d nner is oxer— dinner begins at -I 30 e M Tl en 
the 1 oree tents are packed A« soon as | e fomn s 
finish xxith rigging and proj ertie« tl e c are loi» le I 
and sent awa} the time the opening tounume t 
starts around the hippodrome track of the b g d o 
the menagene tent is being lowered and long be- 
fore the ranouB cages haxe been started a»av Tl e 
elephants are the lost menagerie anirnals to leaxe the 
lot departing as soon as the r act in the b g top is 
finished Bj the t me the b g show is oxer one com 
pletetrain knoxvn as the Fljnng ^xudron already has 
been loaded and often is on the way to the next to xu 

This IS why the c reus seems to appear and deport 
*0 magically It is a msrxel of efficency In ad 
dit on circus people understand the value of eo 
operation in a way that would be d fficnlt to match 
They are clannish and aloof toward toxnm but 
among themselves the principles of gix e-and take and 
of the help ng hand are universal rules 
The Couslni of the Circus 

Small relatixes of the big c reuses are the rnmer 
ous dogaulpony shows traxelingmenagenes and 
troupes of acrobats that used to tour the countryside 
‘n wagons and now traxel by automob le trucks and 
trailers They seek out co inty fairs where they hope 
to find ready made audiences w thout having to pay 
adxertismg costs Largerandmo e impress vecousina 
of the b g general circuses haxe been the Wild West 
shows such as the famous one startel by Buffalo 
B U m 1883 (see Buffalo B 11) He undertook to 
diimatwe Amencan frontier 1 fe by acting out bat- 
tles with Indans caxalry charges adventures of 
Pony Express nders and stagecoach I oldups He 
"taed la exhibitions of sk II m sbootmg ropi« 
fdng outlaw horses and other work typ"^l 
old buffalo-hunting and cattle ra « ng days His 
show and a few others that gre v up in im tat on of 
It won tremendous success m Europe as well as ra 
all parts of America 



The c cos dm ng room s the cook lent where the whole arm; 
ef € runs people assembles three times a day to eat. 


Rodeo shows came later Tl ese \ ere derixel 
from such tocal celebrat ons as Cheyennes famous 
FronterDays inixhc! men who actually worked on 
the range competed for riding and roping pr zes As 
the populanty of these contests grew and prizes in 
creased professional contestants began trax el ng from 
contest to contest The profes. onaU finally as-semi led 
into tounng xs ixh ch no x vis t eastern An er can 
and European cit es 

Among the many I ooks about c reuses are B g 
Top by Fred Bradna The R ng! ngs by A F 
Harbv and Under tl e B g Top by Courtney Ry ley 
Cooper (out of pniit) 
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GOOD CITIZENSHIP 
in Everyday Living 

^ITIZEXSHIP. An arra3' parade is coming down the 
street. Talking, laughing, and mo^-ing around, 
crowds of people line the sidewalks to catch the 
first glimpse of the soldiers. Suddenlj' there is a 
hush. Coming into view is the flag of the United 
States of America. Even'one stands a little stiaighter. 
Men remove their hats, and both men and women 
place their right hands over their hearts. The loud 
talking and arm waving stop as the Stars and Stripes 
pass in re\new. 

The soldiers in the parade are acting as good dtisens 
by serving in the armed forces of their country. The 
people notching the parade are also acting as good 
citizens when they honor the Stars and Stripes. Shoving 
respect for the flag shows respect for the nation it rep- 
resents — the United States of America. 

It IS election daj". For several weeks people have 
been wearing campaign buttons which show the 
names of their favorite candidates. Ever3'one has been 
hstening to speeches on radio and television and 
reading about the campaign in the newspapeis On 
the morning of election daj’’ adults vote and perhaps 
drive some elderlj' people to the polls. 

Being able to cast a free, secret ballot is one of the 
greatest privileges granted to citizens. Every good ati:en 
takes pnde in voting to show his choice. This helps 
make democracy work. 



PARENTS AND CHILDREN PLAN A VACATION 




A family IS planning its vacation They are grouped 
around a table looking at maps atla^s and the en 
cyclopedia They are all eager to help plan their va- 
cation Father and mother lead the discuss on and 
each one takes part in the planning 
TAe members of this family are bein^ good ct/irciw 
tn allffwvng taek one to say what he ihivJcs Respect- 
tiitf the rights and opinions of others is the core of 
load eitisenship 

The Junior Red Cross is beginning to collect toys 
writing materials, soap toothpaste and other items 
for its gift boxes Every boy and girl in sdiool 
brings in as many of these things as he can The 
articles are then packed m boxes and sent as gifts 
to poor children in a foreign country 
Gmnir kelp to those who need tJ is one mark of 
good citizenship The good citvien is always a fnendlj 

sympaihelic person who shares with others 
The students in a grade school are discusv og ways 
of keeping the playground clean and safe Each 
^d girl 13 learning his duty to the school and to 
other children They decide to have a special com- 
mittee of students for each iieek to take charge of 
the cleanuo and safety campaign 
Sludenls who help make safety plans for their com- 
munity and then work to carry out these plans are prae 
tunng the finest type of cUisenship 
These scenes show only five ways in which a pe^n 
Can be a good c tizen In actual day-to-day life there 
are hundreds of ways of being a good citizen Such 
a person can always be recognized by what he does, 
what he thinks, and how he feels toward lus fellow 
men, his community, and fus nation 

What Is Citizenship? 

All nations have Citizens In each nation there are 
laws and custons which give special rights to *»ti* 


sens and demand from them certain duties For ex- 
ample a citizen may become a government official 
may have speenj property rights, and may have a 
voice in the government through his vote At the 
same time citizens must pay their share of taxes 
and may be required to serve in the armed forces of 
their country The rights and duties together are 
called ctfizen^ip Almost everyone regards citizen 
ship in his country as a wonderful privilege Citizens 
ate proud of their nation and the part it has played 
in the history of the world 
Some nations give more privileges to their citizens 
thw do others Some nations demand more duties 
of their ciliseos than do others In every free nation 
such as the Umted States and Canada the citizens 
themselves are the real rulers Ibeir governments can 
do only those things nhich the people author ze Thus 
the government may be strong or weak just or un 
just fair or unfair depend ng upon the interest and 
desires of its citizens 


Evebt thoughtful person will 
agree that there can be a big 
diSerence between citizenship 
and good eitiesnship The famous American author 
Mark Twain once pointed out the importance of 
this difference in a free nation He said IVhat 
keeps a republic on its legs is good citizenship 
There is bo single easy road to good citizenship 
but rather a whole senes of pathways Each indi- 
vidual must go his own way Ingener^ however,the 
first and most important ideas of good citizenship 
«ane from the home, the school, and the church 
Citizenship begins m the home Here is the first 
and beet place for every youngster to learn to share 
to help others, and to do his part From father, 


I Pathways lo Good 

1 Citiicmhip 
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A FAMILY VISITS THE NATION’S CAPITAL 



Citizenship is learned in day-to-day family living. This family is visiting the 
Archives Building where important government documents are kept in Washingtoa, u. u 


mother, and older brother and 
sister, small children learn their 
first lessons in truthfulness, hon- 
esty, and sympathy. Tlie love 
and training that a youngster re- 
ceives in a good home help Mm 
throughout his life. 

All studies show that cMld 
problems and problem cMldren 
come most often from homes that 
lack love and care. Love of fellow 
man and respect for the rights of 
others are best learned in day-to- 
day family life. The familj’ in 
which all members enjoy life to- 
gether usually gets along well 
with others. 

Every boy and girl in America 
must attend school. This provides 
the second source of good citizen- 
sMp. It is in the school that 
one learns to take pride in the 
acliievements and sacrifices of his 
countrjTnen. In school one also 
learns to understand the meaning 
of and appreciate the great docu- 
ments of the United States— the 
Declaration of Independence; the Constitution; the 
Bill of Rights, or first ten amendments to the Consti- 
tution. (The growth of the “American way” is traced 
in the Reference-Outline for American Heritage.) 

In addition to its classroom teacliing, the° school 
presents a wide range of participation activities 
such as student council, athletics, dramatics, music, 
and interest clubs. In such acthdtles, pupils learn 
to share, to co-operate, and to respect one another. 
Many schools also give vocational guidance and train- 
ing. With tMs help young people can find out and 
toin for the tjTies of jobs which best suit them. 
Thus the}' can later contribute to the economic life 
of the community and the nation. 


The tMrd foundation of good citizenship is tie 
church. Every church helps develop character and 
basic goodness in its members. All creeds pronde 
sound guides for desirable social behanor.^ A per* 
son who practices the principles taught in his churen 
discovers that the teacliings aid him in his dad.' 
life by setting a high standard for conduct. 

The boys and girls who make good use of thcM 
three pathways — the home, the school, and the 
— are taking important steps toward becoming go(W 
citizens. In most communities a fourth pathway is 
provided by the many organizations which spomor 
citizensliip training. By taking advantage of these 
opportunities young people gain valuable exp^nsi'^* 



GOOD CITIZENSHIP 



develop good citizenship. 
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I for becoming the adult citizen? of tomorrow At the 
I end of thi? article is a list of some of tbe«c MtiTitics 
I and programs 

i From the«e different path\\a>3 come not just one 
I type of citizen but many millions of isell meaning 
people of different views beliefs and opinions There 
I are majonUr^ and imiwritiea in almost even aspect 
, of Lfe — in piolitics, in education in social life and 
! in religion Every citizen i« a riember of a minority 
I group m some instances and a majontj group m 
I others Throughout the history of the nation ill 
j such groups have made their ghire of sacrifices as 
nell as their share of contributions for the common 
good This has always been one of the great strengths 
' of the United Stites 

The future of every free society depends entirely 
upon its citisens If the society is to grow and 
improve it«clf each citizen must know all hia resjxmsi- 
bilitic? and do all his duties These respon«il>iliti»*8 
and duties fail into three general classes— social eco- 
pomio, and political 


To MAINTAIN life all human be* 
mgs must have food shelter and 
clothing In addition to these 
basic needs there are many human uants »uch « 
friendship and prestige Almost all wants are social 
in origin, action, or result— that is they need the help 
and co-operation of other people Good social 
' citizenship depends upon ability to work and play 
m social groups The American poet Rol ert Frost 
gummed up social relationships when he wrote 
“Men work together, ’ I told him from the heart, 
"ttTiether they work together or apart 
Throughout the ages many people have tried to de* 
' fine good social ^havior Some of their ideas have 
’ become part of today’s “rules' for good conduct 
These are not rules in the ususl sense but rather 
■ standards of behavior, acceptable customs or code* 
of ethics An eitaniplc would be the Golden Rule, 
which many different peoples have stated m various 
ways but always to mean “Do unto others as you 
would have them do unto vou" These rules agree 

with and support fundamental laws customs and re- 
ligious beliefs The understanding of these rules is one 
icatk of a well balanced personality 
The good citizen socially is considerate of olliere of 
their needs wants anil nglit? He reciignizea that 
people have different national backgiouiwis religions 
and customs and he lespect? tl e differences lie need 
Pot agree with all that other people believe but he 
Kspects their beliefs In a very real sense Biwd 
*enship requires a willingness to respect people of aU 
races, creeds, and national origins 
In social groups the good citizen sometimes acts as 
e leader and sometimes as a follower He may 
the group by defending his point of view at times by 
eompromismg at other times, and by sometimes ac- 
cepting the opinion of others , 

The good citizen piesenes and helps to develop 
basic social institutions This means that he sapports 


hia home hia church his communify, hi< nation 
He miy see weaknesses m local government m the 
school avstem or in some other jn«tjtuf on If so, ho 
does not withdraw from the institution but instead 
actively tries to improve it 
Good citizens exhibit honorable behavior They 
are faithful to the customs and laws of society Their 
example strengthens all the social groups in which 
thev bvc They stand up for what is right amj take 
action agam<t what is wrong 
The good citizen is also a friendly person He 
knows how (A get along well with people He is loyal 
to his friends and sympathetic toward all mankind 
He IS pleasant to talk, to and quick to help others when 
he can Friendship and personal associations are 
very important to everyone The citizen who does his 
part IS always respected by h» fellow men 
These qualities and attitudes make a good citizen 
socially buch people are highlv important in a de- 
moeiaey because they mike society human and warm. 
This ts a way of life that stands in sharp controst to 
the heartless tyrannical societies found ns some other 
parts of the world 


0\s or the foundations of a 
democratic society is eoonomio 
freedom Thi« is the freedom to 
produce to distribute and to consume acceptable 
types of goods and services In a a) stem of free enter- 
prise Citizens have certain economic responsibilities 
The fullowing rules for good economic conduct are 
therefore important to good citizenship 
The good catiten must provide fur himself and for 
othersdunng his working life He therefore makes the 
most of his opportunities to enlarge his abilities and 
advance the economic welfare of his country He 
recognize* that a good education will help him in 
his chosen work (5<s olso Vocations } 

The good citizen enjoys his work He knows the 
needs of hi* eociety f oi goods and scrv ices and he finds 
satisfaction m helping to supply them By hu work 


GOOD CITIZENSHIP CAN BB FUN 



I Being a Good Cit 
(ten Economically 
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CITIZENSHIP IN THE 



Economic citizenship begins as soon as a person is old enough to 
handle his own money. Newsboys (left) earn money by deliver- 


WORLD OF BUSINESS 



ing papers. By paying taxes (right), adults help meet tie co^d 
services provided by the local, state, and national govemnecs. 


he makes a defimte contnbution to himself, his 
family, and society. 

Bemg a good citizen also means making and carrj-- 
ing out economic plans for the tvise use of his mcome. 
He learns how to budget his money and to provide for 
his future econonuc security. He pajs his debts on 
time and does not waste money. (See also Thrift; Home 
Economics.) 

Citizenship requires that each person help protect 
the rights of others to work and to enjoy their earn- 
mgs. This mav’ sometimes mean taking an active part 
in opposmg illegal or questionable business and labor 
activities. It may at other times mean encouragmg 
desirable business and labor practices. Thus to be a 
good citizen economically means producing efScientlv, 
eonsui^g wisely, and protecting the legal economic 
activities of other citizens. (See Labor.) 


Being a Good 
Citizen Politically 


The government of a demo- 
cratic society is built upon the 
. political activities of its citi- 

zens. Only m a democracy are politics and civic life 
so ver\- important. IMaking government serve its 
citizens is a job for all. This can be done bv follonino 
a few rules for good political citizenship. ' 

_ To take an active part in American political life it 
IS necessarj- to underetand the governmental problems 
of the times. The person who does not understand 
such problems may be misled by slogans and bv per- 
sonal prejudices. The good citizen reads newspaper 
and foUows the news on radio and television. He also 
reads vndely on the important long-range issues, such 
as world peace, pubhc education, and conservation. 

1 c'^ent problems he 

decides what is wrong and what is right. He then 
iMkes his decisions known to the political leaders ol 
his commumtv- state, and nation. This helps to create 
an active, inteliigent public opinion. 

The good citizen takes an active part in politics 
especially at the local level. He attends political 
meetings as often as possible and participates in the 


discussion of issues. It is at the local level that candi- 
dates for public office are proposed and delegates to 
political conventions are chosen. Onlv- an active, 
well-informed citizenrv- can keep poUtics clean and 
useful. 

Every citizen should be a re^stered and thougntliu 
voter. He should cast a ballot in each local, state, 
and national election. Alillions of eh’gible peope 
do not vote. This “negative vote” may permit the 
election of candidates and the approval of deciroas 
that are not in the best interest of the citizen o. 
his gov'emment. No citizen can support good govern- 
ment and able public serv'ants bj’ failing to vote- 
A democracj^ e.vpecfs its citizens to make tE''Z 
choice known by the ballot. , 

The good citizen is willing to serve his govenu^^ 
in any capacity that he can. During the early dav: o. 
the republic men such as IVashington, Hamilton,!^ 
ferson, and Aladison took time from their pnvae 
lives to work for the government. Since 
many of the finest men in the nation have served o 
political offices. The need for capable pubh'c " 
is still verv' great today, and eveiy good o i^ 
should be willing to serve in public office when he 
be useful to his fellow citizens. _ . • 

The good citizen keeps up an active 
politics between elections. Afany people work 
to help w in an election and then pay little atten . 
to the official life of their elected leaders. Eveivo^- 
has a dutj' to keep his congressman, fps 

other political officeholders informed of his rvi- ^ 
A good public serrant is responsive to 
ceived in person and through letters, telegramz, 
telephone calls. . ■ ^ 

Perhaps the most important guide to good ci ^ 
ship is to be politicallv’^ alert and aware of v 
going on in the community, the nation, and the v 
Over the entrance to the Nebraska State Capi ® ■ 
pears a sentence that expresses the fundamen 
litical duty of the good citizen. It is: “Tlie^^ 
of the State is IVatchfulness in the Citizen. 
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GOOD CITIZENS HELP MAKE GOOD GOVERNMENT 



Sometimeg the privilege of vot ng is confused ' th 
the rights of cititenship To be elig ble to vote a 
person must be a eititen of a state an I of the bn te I 
States Each state defines exactl> 'ho cm vole 
m that state by setting minimum requirements for 
Bge and residence In each state the ' ter must 
register and identify himself at the polls Thus wh le 
all \oters must be citizens not all citizens nia> be 
quahfied to vote at election time The requirements 
for voting m each state are gi'en in the Fact bum 
mary m each state article 


The responsibility for the de 
fenae of the United States w 
shared b> all its people Tie 
cornerstone of that defense is the individual citizen 
who must always be prepared to help his nation in 
any way he can ... 

Aleiander Hamilton one of America s first great 
statesmen once wrote Those who enjoy the fnuUi 
of democracy must be willing to bear arms in its d^ 
fense This statement has special meaning during the 
middle of the 20th century when the United States 
has to provide constantly for national defense Since 
the beg nn ng of \\ orld ar II it has been necewaiy to 
ma ntam a large army navy and a r force as « ell as 
a wndespread civil an defense program Long alter 
the end of World ar II large numbers of Awncan 
troops ships and planes had to be retained m Eorope 
m Japan and m the Pacific to defend against ^ 
s ble attack From 1950 to 1953 more than a inil^ 
a'nd a half American citizens hod to fight n ivo- 
lea to hold back Communist aggression . . . i 
* M llions of other Americans at home contrbu 
f the r ab Uties energ es and money to the support oi 
the national defense Their contributions were 
> in many different ways Every community MOT 

' opportumties to serve the nation Each cit zeo snouia 

? find a wav to do his part , ^ 

I The good citizen begins to help with nat ^ 
f tense when he understands his country s problems 


i-eht on to other nat ons 
, slioul I study the work 

mgs of tl e United States 
' — Department of State, the 

North Atlantic Treaty Or 
ganization and the United 
Nat ons He should know 
the role of the armed serv- 
ices m peace and war 
In addition every able- 
bodied citizen should pre 
pare h mself for duty in a 
cr SIS Thousands of young 
men and women enroll in 
the reserve umts of tl e 
armed forces Others de 
velop skills which may bp 
used in vital industries oi m 
resenn warn nun lo ao defense Then when 

represen danger threatens the Selee- 

I \e Service Sv tarn determ nes who w 11 serve in the 
armed force* and somet mea m what branch The au 
thonly to draft young men into the armed services 
lies in the Corpse Tins power to provide for the 
CO nn on defense was granted by the people through 
the Constitution 

In time of war there are many individual respons 
b lit es for a cit zen in a free society He must keep 
all military secrets with which he is entrusted He 
must conserve v tai war materials donate blood if 
possible buy h s share of war (or defense) bonds and 
co-operate with cm! an defense orgamzat ons such as 
the Ground Observer Corps 
War s a trying experience for any nation It re- 
quires the attenton and activity of all its people 
Tlie United Stales has rema ned strong and free be- 
cause free men and women have always been willing 
to come to its defense 


I The Rieht* of Am 
n»hip 


Evsnr Amencan has reason 
to be grateful to the cour- 

j - ’ ageous group of men who 

adopted the Declaraton of ladependence July 4 
J 770 The second sentence of that Declaration estab 
hshed the corneistone of cm! nghti non enjoyed bv 
eserv citizen '\\e hold these truths to be self 
ev dent that all men are created equal that thev 
ore endowed by their Creator with certa n unalienal le 
Rehts that among these are L fe Liberty and the 
ot Happm«.. Tb.» nshti »ere l.let eu.r 
anteel to everv c tizen by the United States Con 
St tutKHi and by each state const tution 

Civil rights may be class fied into three major 
enmps peiwmal nghts the legal rights to justice 
Slid ^perty rights It is of the utmost importance 
that every e tizen stand up for his civil nghts and re- 
spect the rights of othere W ithout the=e rights there 
IS no f ee democratic society 

Personal Rights and Freedom 
The most fundamental civil right is that of being 

free Freedom means more than just not being a sUve 
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READY TO DEFEND THEIR NATION 



In time of danger every citiien must come to the defense of bis cciitrr 
These men are taking the oath required of all members of the armed 


CITIZENSHIP — 

It mean? many thing?— the right to choose 
a job. to move about the countn' at ivill. to 
choose a ivife or husband, and to pursue 
happmess in any peaceful way. 

A second great personal right is reli- 
pous hbert}'. The 1st amendment to the 
Constitution states that “Congress shall 
make no law respecting an establishment 
of rehgion. or prohibitmg the free ex- 
ercise thereof.” Thus each American is free 
to belong to any one (or none) of the 
250 different religious groups in the 
United States. 

A third important right is freedom of 
speech and of the press (includmg rarho 
and telexTsion) Congress i? forbidden to 
pass any laws which n ould prevent speak- 
ing. writing, or broadcasting freeh' on any 
subject desired The only legal restriction 
on this right forbids lies about another 
person or the communication of illegal or 
indecent material. 

Freedom of assembl.v and petition is a fourth per- 
sonal freedom. This means that citizens have the 
right to hold meetings, to form political parties, con- 
duct campaigns, and publicly petition the government 
for new laws or the repeal of existing laws. 

The right to keep and bear arms is a fifth freedom 
granted to Americans as “necessarj* to the security of 
a free State.” This right to own firearms, however, 
is subject to certain local safety laws such as pro- 
hibiting the carrjing of concealed weapons without 
a hcense to do so. (See also Firearms.) 

The Right to Justice 

VThen a citizen is accused of a crime he is protected 
by a whole body of legal guarantees and safeguards. 
One of the most important is: no citizen can be con- 
victed of treason unless two witnesses of the same 
treasonable act appear against him or he confesses in 
open court. Totalitarian governments often destroy 
minority groups by accusing them of treason merely 
because they disagree with the part}- in jxiwer. 

Another technique of dictators is to imprison peo- 
ple for long periods irithout bringing them to trial. 
In the United States the citizen can be protected from 
this practice by obtaining a writ of habeas corpus. 
(See aho Habeas Corpus.) 

A thiM right to justice prohibits Congress or 
state legislatures from passing laws wliich declare a 
person guiltj- of a crime ndthout a trial. Such law? 
are called bills of attainder. 

A fourth right prohibits ex post facto (“after the 
fact”) laws. This means that a person cannot be ac- 
cused of a cnme if the act was committed before such 
an offense was decbred to be a crime. 

Regulation of search and seizure is a fifth protection 
for the citizen. Xo police officer can enter a home to 
search it or to seize evidence unless he carries a legal 
search warrant granted by a judge. 

_ A sixth protection is against excessive bail. The 
judge must set a reasonable bail for the accused to 


guarantee his appearance in court. This gives tiesr- 
cused a chance to prepare a defense while free on bail 
•A sex enth right to justice prohibits excessive Eres 
and cruel or unusual punishment. This protects tc“ 
citizen against the tortures used in some mode.u 
police states. 

-Another right that an accused person has in 
United States is the guarantee of a fair trial. 
right — perhaps the greatest protection of all-— involves 
a number of safeguards. It means the right to a 
grand jury hearing (see Jury) . It means that no accu-'’^ 
person or hi® spouse may be forced to gix'e test!ic''-.v 
which might help to convict him (5th ampdaieat^iO 
the Constitution). It means that in certain ca^ C’ 
accused may ask for a new trial or appeal hi= co-- 
riction to a higher court. 

-An accused person has the right to a trial b.* — 
impartial jurx" consisting of members of lii® oim co^ 
munity, or. if this will not produce a fair trial. - “ 
hax'e it mox’ed to another localitx'. , 

In America, a trial must be publicl.v announce- 
The accused has a right to confront his accu=8r=.^ 
lias the right to summon defense witnesses b> cOj^ 
subpoenas (orders to appear in court). FurtherffiC^^ 
he has a right to obtain legal advice even if 
afford to pay for a lawyer to defend him. (■b'"' ^ 
Courts of Justice.) 

Right to Ownership of Propertv 
The third group of civil rights enjoyed by 
citizen® deals with the ownership of propert.v. ^ 
citizen has the right to own and use propert} • 
property carmot be decreased in value by 
the government “without due process of 
is, according to legal procedures and esta 
customs. ..-j. 

Sometimes the government may condemn 
to make way for streets, highwax's. parks, or P ^ _ 
buildings. In these cases the oxvner must r^J^ ^ 
market price for his property. If he desires e 
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a.1 & court to <et a fair valuation on tbe property um; p 


(4<« clto Lmted SUtes Constitution ) 
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Jamestown settlers of 160" down to the 
present da> nil itmnjgrants to the Lmted 
States would ha\e retained the citizen 
ship of their native lands and this citizen 
‘hip would han’e been handed on to the r 
children m each generation Recognizmg 
this fict the Lmted States gonemment 
adopted another basis for citizenship called 
law of place (jut soli) Lnder this 
pnnciple citizenship is determined b\ the 
place of birth mthout regard to the citizen 
«hip of the parent* In modem tunes this 
method has been mdel> adopted bj many 
countne* 

The Lmted States extends citizenship 
to e>enone bom in the Lmted States ex 
cept the children of parents not subject to 
the jun-diction of the ROTemment such as 
foreign diplomats Children bom to Amer 
icao* Irtnng abroad are also American 
citizens if one parent la a citizen who 
ha* li^ed m the Lmted States or its outh 
'ions at least tea *ear« fixe of wbcb were 


after (he age of 16 In all cases the child n 


UsalBasuof nation provides «ajs and 

Citcenihip means bj which a person becomes 
. -I * a citizen of (hat natwo In (he 
Lmted States citizenship is defined in tbe 14tb 
unrndment to the Constitutma Section 1 of (bis 
amendment begins “All per*oas bom or naturalized 
>a the Umted States and «ubject to tbe |un*diction 
thereof are citizens of the Luted States and of the 
*‘tate wherem they reside " 

Re'ideats of the Luted States who are not eili 
tens bx birth or naturalization are called ofirwe 
tliena are entitled to the protection of the laws and 
the u*c of the courts Tbex U'uallx have the nght 
to Own propertx to engage in bu. mess and to attend 
free public 'chooL, Aliens max not vote or hold 
public office or be emplojed ax goxernment officials 
la manx «tates aliens cannot acquire Lcen.es to 
engige in certain profession' The Lmted Slates 
goxernment protects its citizea* while tbe> are abroad 
hut not Its ahen resident' In addition aliens znaj he 
d‘‘rorted to the countrj of their ongm if Ihej com 
rail certam crimes or work againrt the welfare of the 
Lmted fctafes. 

Citizenship by Birth 

Tliere are two basic theories for determining cih- 
zen«hip by birth. One theorj is the bw of blood re- 
lationship (ju# san^inw) Under this theory the 
c tizenship of a child is determined solely by the 
eit zenship of the male parent For example if the 
father is an ItaUan citizen his children are citizens 
of Italy no matter where they are bom In ancient 
end medieval time® this method of detemnmng ati 
teuship was common 

If the pnnciple of blood rebtionship had been 
followed m the Umted States there would nexernaxe 

been any American citizens except Indians Fromthe 


ID the Lmted States or its po'«e'siou« for a penod 
of five xears between the ages of 13 and 21 Tbx is 
to provide for education and beguage development 
(0 fit (be child for Amencan citizevhip 
Oiucnthip by SarunlizaTles 
ObtauuDg citizeuhip by naturalization is open (o 
all aliens who qualifx under the bws passed b} 
Congress (For the details of how mdmduals max b^ 
come atuen.* set Naturalization ) 

Several times the Uuted States has used a proce*3 
of collective naturalization through the treaty mak 
mg power of the president and the Senate Such w os 
the case when the temtones of Lomsiana Florida 
Texas Alaska and llawau were annexed to the 
Ltuon Ewh tune citizenship was conferred upon the 
whole bodv of inhabitants within the temtorx Con 
gre's has al«o conferred eitizen'hip upon tho*e m 
habitant® of the \ irgm I'lands and Puerto Pico w ho 
w4Dted It The others are called nationaU During 
■World War 11 and agam from I9o0 to many 
ahens 'emng m the armed forces of the Lmted 
States were granted citizen.'hip without the regularly 
required waiting penod 

GiTingUp Citizenship 

Lntd -ifter the Civil War no citizen of the Lmted 
States could give up his citizenship Then in I86S 
CSongresS recoguzed the right of eipafrtalum or 
pnog up of citizenship This permits an American 
atuen to renounce his citizenship by swearmg al 
kgunce to a foreign government Expatriation is 
not permitted m wartime 

Natunhzed American citizens lc>«e citizenship if 
thex return to their native land for as (ong as two 
years or if they hxe m any foreign country for fixe 
year* Exception* are allowed only if the per-on 
makes special arrangements with the Department of 
btate Cwc Psisport ) Citizen., hip may aUo be for- 
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feited if a pereon votes in a foreign election or serves ican Legion, Boj^’s State is an annual comention 
in the armed forces of a foreign nation. held in each state to study governmental problems. 

History of Citizenship Boy’s Nation is an annual meeting of two boj-s from 

In ancient Athens citizenship was granted only to each state to study the operations of the federal 
a favored few classes of people. It was the citizens government. It is held in Washington, D. C. 
who advanced art and learning and served as govern- Girl’s State and Girl’s Nation. Sponsored by the 
ment oEBcials. Most labor was done by slaves, freed American Legion Amdliaiy. Provides the same op- 
Ela\-es, and resident aliens. Later the Roman govern- portunities for political science training as that offerd 
ment broadened the base of citizenship and also by Boj-’s State and Boy’s Nation {see above), 
granted limited citizenship to thousands of conquered Boj-s and Girls County Government. Sponsored by 
peoples. At the height of the Roman Empire the the American Legion. High schools elect one student 
proudest boast a man could make was ‘T am a to each county office. One daj’ each year the elected 
Roman citizen” {Civis Romanus sum). students work with regular county officials at the 

As modem nations developed, governments granted county seat, 
citizenship status to more and more of their people. Other activities pro\'iding citizenship training for 
In America, citizenship received its first official rec- American youth are sponsored by the American 
ognition July 4, 1776, when the Continental Congress Junior Red Cross, Boy Scouts of America, Camp Ere 
voted that “all persons abiding in any of the United Girls, Future Homemakers of America, Future Farm- 
Colonies and deriiing protection from laws of the ers of .America, Girl Scouts of America, 4-H Club’s 
same owe allegiance to said laws and are members of Extension Serxice, and the National Jewish Welfare 
such colonies.” Later the Articles of Confederation Board. (See Juvenile Organizations and individual 
(1781-89) provided that the “free inhabitants” of organizations in the F.tcr-lj.'DEX.) 
each state “shall be entitled to all the privileges and There are also many local and national programs 
i mmuni ties of the free citizens in the several states.” in citizenship work aimed at giving general improve- 
The United States Constitution accepted the fact ment to citizenship education in schools as well as in 

of citizenship but did not define the term. In the adult life. One such program is the Citizenship Edn- 

Dred Scott Decision in 1857 the Umted States Su- cation Project developed at Teachers Coll^ Co- 

preme Court ruled: “Every person, and every class lumbia University. It emphasizes the importance of 
and description of persons who were at the time of the basic ideals that have guided the growth of fc 
the adoption of the Constitution recognized as citi- United States. Among other notable programs in citi- 
zens in the several states, became also citizens of the zenship education are those developed in the pubbc 
new political body.” This court decision excluded schools of Detroit and Nebraska. 

Negro slaves from citizenship until the passage of the One of the most important of the national programs 

Civil Rights Act of 1866. The 14th amendment, is the National Conference on Citizenship, sponsored 

adopted two years later, established the citizenship by the National Education Association and the 
of Negroes beyond repeal by a future Congress. United States Department of Justice. Its aim is to 
Women received full political citizenship through aid various organizations concerned with thedevel- 
the 19th amendment, ratified in 1920. Indians bom opment of future citizens, 
within the United States hav'e 
enjoyed fuU citizenship since 
1924. All legislation dealing 
with natural-bom citizens was 
codified by Congress in 1940. 

Immigration and naturaliza- 
tion laws were similarly acted 
upon in 1952. 

The following 
is a list of some 
of the activities 
and programs 
sponsored by’ various organi- 
zations to promote good citi- 
zenship. 

Youth and Government. 

Sponsored by the Y.M.C.A. 

Provides guidance and train- 
ing for political and moral 
leadership in public affairs. 

Boy’s State and Boy’s Na- 
tion. Sponsored by the Amer- 
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C. Influence of religion C-304, J-354 

D. Marriage cusfoms and problems M-100-101f> 

It. Being a good citizen socially, economically, and 
politically C-3l9b-d. See also the Reference-Out- 
lines for Sociolog}-, Economics, and Political Science 

A. Importance of choosing a vocation V-499-515. 
See also the Reference-Outlines for Vocations 
and Industry, American 

B. Obligation to exercise voting privilege E-2SS-9, 
B-36-7, S-I42-3 


HI. How good citizenship is encouraged 

A. For young people J-368a-h: Y.M.C.A. Y-342; 
Y.IV.C.A. Y-343; Boy Scouts B-273; Girl Scouts 
G-113; Camp Fire Girls C-54; 4-H Clubs F-252; 
Future Farmers of America F-326a; Junior Red 
Cross R-87a 

B. For the general welfare F-248-51, P-36S-9: Red 
Cross R-8ra; Salvation Army S-33; social settle- 
ments S-219: aid to blind and deaf B-206-7, 
D-25; Parent-Teacher Associations P-SO 

C. For community protection: fire and police depart- 
ments F-S5, P-352; health sen-ice H-30S, H-300 
(hospitals H-429); public housing H-432c 

D. Patriotic societies, service organizations, and 
lodges P-98: American Legion .4-223. See also 
names of organizations m Faet-Inde\- 


IV. The ideals good citizens live by 

A. Worth of persons— individual differences, per 
sonalify, and character development 1-113-14 
P-159a-160: .American Negroes X-107. See als( 
the Reference-Outline for Races of .Mankind 

B. Individual freedom 1-115-20 

C. Government by laws G-144, U-341, U-Sofi 

D. Sense of justice 0199, J-3G5, J-368 

E. Capacity for self-government D-63-7 

F. Civic porticipation: political parties P-357; elec- 

municipal governments 
n ’• .meetings T-159, picture 

U-Jbd (by television, pictures C-424/) 

G. Flags, songs and flowers symbolize polilicol 
sovereignty F-119-3S, NMO-43. S-384. See aRo 
t-act Summary m each state article 

V. Good citizens are olert and informed.- see the 

Reference-Outhne for History (Current Events) 

i ® defense 03l9d: Army 

Air Force 

-4 (9, Coast Guard C-3il; National Guard and or- 

V.1 l-T, donations B-207-S 

VII. Kights of American citizenship C.3]9^?-f 

VIII. Legal basis of citizenship: by birth C-319f- bv 

Daturalization V-J9. i.s • • oj 

(expatriation) (^^-20 ' citizenship 


HISTORY OF CITIZENSHIP 
IN THE UNITED STATES 

1. General C-320. See also the Reference-Oi.tlin 
-Wrican Heritage and United States HEtoIr 

A. American Colonies A-19‘^-2Z7 ^ 

B. Pioneer life P-261-71; Far West F-^7-43 

' R-K-7- ut^A Period 0-81 

U-381-2: vhere the 'aerease in immigre 

Ik. te SixiTs-r , 

P-31086, outline U-lstu "■ 


BIBLIOGRAPHY FOR CITIZENSHIP 
Books for Younger Readers 
Association for Childhood Education. Told Under the Stars and 
Stripes (Macmillan, 1950). 

Rsher, D. C. A Fair World for All (Whittlesey, 1952). 
Gordon, Dorothy. You and Democracy (Dutton, 1951). 
Gronberg, W. J. Johnny- Gets out the Vote (.Aladdin. 
1952), 

Hartman, Gertrude. Making of 3 Democracy- (Day-, 1941). 
Holisher, Desider ond Beckel, Graham. Capitol HiU (the Stop 
of Congress) (Schuman, 1952). 

Holland, Janice. They' Built a City- (the Story- of Washington, 
D. C.) (Scribner, 1953). 

lawson, Robert. Watchwords of Liberty-; a Pageant of .Amer- 
ican Quotations (Little, 1943). 
leaf, Munro. Pair Play (Lippincott, 1939). 

McFee, Inez. How Our Government Is Run (Crowell, 1916). 
Petersham, Maud and Misko. .Aimerican ABC (Macmillan, 
1941). 

Turner, Mina. Town Meeting Means Me (Houghton, 1951). 
Wagner, R. H. and Green, i. E. Put Democracy- to IVork 
(Schuman, 1952). 

Witty, P . A. and tCohter, J. H. You and the Constitution of the 
Umted States (Children’s Press, 1948), 

Books for Advanced Students and Teachers 
American Association of School Administrators, Educating for 
American Citizenship (The Association, 1954). 

Bailey, H. M. and others. Your American Gos-emment (Long- 
mans, 1951). 

Bailey, S. K. and Samuel, H. D, Congress at Work (Holt, 
1952). 

Bard, Hairy and Manakee, H. S- Active Citizenship (Winston, 
1951). 

Beard, C. A. The Repubhc (Viking, 1943). 

Biddle, W. W. Cultiy-ation of Community Leaders: TJp fni’P 
the Gross Roots (Harper, 1953). 

Brewer, J, M. Wellsprings of Democracy-; Guidance for Locs! 

Societies (Philosophical Lib., 1952).' 

Childs, R, S, Cis-ic Victories; the Story- of an Unfiniibed 
Revolution (Harper, 1953). 

Comfort, George, Knopp, R, H., and Shull, C W. Your Gorem- 
ment (Harper, 1951). 

Davies, A, P. Alan’s Vast Future (Farrar, Straus, 1951). 
Findlay, B. A. ond E. B. Your Rugged Constitution (Stanfoni 
Lniv. Press, 1950). 

Hughes, R. O. Building Citizenship (.Allyn, 1952). 

Keller, J, G, Goy-emment Is Your Business (Doubiedar, 
1951). 

Morgon, J. E. -American Citizens Handbook (National Educa- 
tion -Association, 1951), 

Poston, R. Vf, Democrac.y- Is Y’ou (Harper, 1953). 

Roosevelt, Eleonor ond De Witt, W. A. VN; Today and To- 
morrow (Harper, 1953). 

Citron. The true cition (Citrus medico.) used in 
fruitcakes and Christmas puddings grou s on a anal! 
ey-ergreen tree about ten feet high, usually in A® 
same regions that produce lemons and oranges. Citron 
is really one of the “citrus fruits,” which include the 
lemon, orange, and grapefruit. The fruit looks yeO" 
much like a great rough lemon, five or six inches lonff- 
The center has a thick whitish flesh, while the skin 
is relatively- thin and very- fragrant. The GhinCy 
sometimes use it as a house plant because of this 
fragrance. The dried rind when candied is the part 
used by the housewife. In the United States the 
citron is grown in both Florida and California. 

Besides the true citron there is a small, round, solid, 
and almost flavorless watei melon that goes by the 
name of “citron.” It gious in temperate regions and 
IS used for making prctci \ es. 
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GREAT CITIES— T’/wir HISTORIES and Their PROBLEMS 



C ITY Whenwespcakof a cityweu ually moan an 
organued community nitl a con* derabic i umber 
of people occupying a limited area I'lth redultmgcon 
ge«tioa and crowding The term city lowever b 
used in more than one sense In England it la ao I on 
orary t tie given through traditional usage or b> rojal 
charter to communit es of some pre-em nenoe such as 
Ep scopal sees and great industrial centers Other com 
mun t es rio matter how large are called toms In 
theUnitedStates the word cits frequenllv refers to 
the form of government and not to the number of 
people Requirements for city charters— that i« the 
plan of gov emment granted by the state leg sbture*— 
dffer in various states Often a populal on of 10000 
is required before a town mav become a c t> 

At the start of the 19th century only a small per 
centage of the American people bved m c t es Today 
more than half of the population 1 ves in c t e« Th s 
rapid movement of population from the country to 
the c tv was caused by the Industrial Revolut on a 
result of the discovery of steam power and its appi 
cat on to manufact ring tran'portat on andagriml 
tiire ith laborsaving mach nery one man cou d do 
as much work on the farm as 15 men with band tools 
(‘fee also Agr culture ) 

Growth of Factories BuilJs Clfie* 

What became of the 14 men wl o«c work was no 
longer needed’ Obviously some of them helped to 
manufacture the machmeiy that had displaced them 
from the farm When furniture clothing and other 
necessit es v\ ere made by hand people could manufac 
ture than in small towns and in the country but 
the discovery of steam power and the invention of 
mactunery jt was much more economi al to build a 

largefactorywhereonesteara plant eouldfumi^ power 

for many machines Those who worked in the factory 
ofeourse had to I ve near it andwhenthefaclones^t 

BO large that they employed 25 000 people it meant 

lhat25000peopleacdtheirfaniilieshadtohve ften 


m crowded areas vithin a short d »tancc of the fjc 
tory Thus the gro vth of great modern c ties began 
Tl ree factors determined the select on ol factory 
s tes sad thus ind rectly the location of cities near 
De«s to fuel that the expense of hauling it to the fac 
lory might be saved neamev* to the source of the raw 
material for manufactur ng and cheap and adequate 
trsnsporUlioa facilities Hence mo«t of the great 
American cities grew up on ocean harbors on the 
Great Lakes on large rivers and at railroad centers 
It was economic forces and not the problem of secur 
ing proper living coad tions for the inhabitants that 
largely determined the sites for c ties 
As cities became large and congested people were 
faced w th a vast array of ne v and d fficult problems 
So long as they !i\ ed m rural common ties the prub 
Icms of health fire and police protection recreat on 
and transportation were relatively smple But the 
targe cty brought a whole new setof problems ^ol»y 
factories emitted clouds of smoke and gas A single 
case of contagious di ease m ght endanger the bves of 
thousands Bad water was a menace to the wiiole 
community A s ngle budding on fire might bnng 
down thousands more Crunmals could rob and steal 
with less fear of detection These serious problems 
required the best imagination themostscient hcskill 
and the most profound wiidom Often the very per 

eons who wore vict ms of these conditions were mdif 
ferent to the r existence 

Problems Bring Changes In Coeemments 
The old type of government that existed in Amer 
lean c ties was ill-adapted to cope with the growing 
needs and in many cases graft and corruption among 
jwbbc officials and politicians were making matters 
worse Gradually however people began to awaken 
to the traged es of city life and to see how they could 
I ork to make the c ty both a safe and a beautiful 
place in which to live Students of municipal proli- 
lems and safety engmeers began to formulate construe 
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tive plans. These new ideas led to changes in the 
charters of city governments in many Amei ican cities. 
Old and cumbersome forms of government were modi- 
fied; new plans, such as the commissioner and busmess 
manager form of organization, v\eie adopted; and a 
strong “home rule” movement began to take form, 
e=;peciall}' among the larger and more progressive 
cities. (See ^lunicipal Government.) 

Safeguarding Public Health 
Methods of safeguarding public health were insti- 
tuted: caring for contagious diseases, establishing hos- 
pitals, providing pure water supplies, disposing of 
sewage in a sanitarj' manner, and abating smoke and 
noise nuisances. Housing 


conditions were studied 
with a tiew to avoiding 
crowding and obtaining 
light, wholesome air, and 
comfort. Parks and pub- 
lic playgrounds were 
established to provide 
opportunities for healthful 
outdoor life for children. 

(See Building Construc- 
tion; Games; Health De- 
partment; Hospitals; 

Housing; Parks and Play- 
grounds; Play; Shelter; 

Smoke; Water Supph’.) 

The problem of trans- 
portation n ithin cities and 
theii enrirons, which de- 
pends in part on the physical conditions of a city site 
and the number of inhabitants, has received j-ears of 
careful studj'. In the larger cities all practical ’naj-s 
of getting residents quickly from one point to another 
are used. In Xew York City, for example, the subur- 
ban railroad, and the subway, elevated, and motor- 
bus systems carrj' the largest number of passengers, 
'\^lhle the ferries carrj' millions each year between 
Manhattan Island and the Yew Jersey and Long 
Island shores. In Chicago, uhere distances are greaL 
the backbone of transportation is a vast street railwax’ 
system, augmented by elevateds, motor bu-=es and 
subways. (See Buses; Street Hallways; Tunnels and 
6uhx\ ays.) 

Traffic Lights Keep Automobiles Moving 

In all inodem cities tidde streets and boulevards 
carrx' millions of rapidlj' moving motor ears. As a re- 
sult much study has been devoted in recent years to 
the best tvaj-s of controlling traffic. In addition to 
traffic officers, electrically operated stop-and-o-o si"-ns 
aid m controlling traffic with as little delay°as pos- 
sible. In one wadely used sj-stem, called “principal 
progressive,” traffic proceeds for a certain time aIon->- 
a pnncipal street and then is halted to permit entr? 
of motor cars from side streets and passage of pj- 
destnans. Another system, the “co-ordinated fle.v- 
ible progressive” method, allows traffic to move with- 
out interruption in four directions at a given number 
of miles per hour throughout the entire system. 


HAVE YOUR FARE READY 



Many kinds of pavement are used on the streets of 
the modern citj', for different conditions as uell as 
costs are best met by a variet 3 ' of material. Safety 
and durabilitj' ma}' be the deciding factors, as in a 
manufacturing district; or thej' maj' be safety and 
freedom from noise and dust, as in a residential section. 
Among common tviies of pavement are macadam, 
asphalt, brick, stone blocks, wood blocks, and concrete. 
(See Roads and Streets.) Cit\" streets are generally 
lighted bv' electricitj' or gas. (See Electric Light and 
Power; Gas, Alanufactured; Lamps; Lighting.) 

The modem citj' usualh' disposes of its sewage 
through an extensive s\-stem of great undeiground 
pipes (see Sewerage). In 
addition, it collects and 
disposes of refuse, namely, 
garbage, or food wastes; 
rabbish, or material of no 
f u rth er use ; and ashes from 
houses and indu=fries. 
Theseare usually collected 
separately, but occasion- 
ally thej- are mixed. , “Some- 
times a city finds that it 
is profitable to use some 
of the refuse for filling in 
low places, for making 
new land on lake fronts, 
or for other purposes; but 
few cities now salvage 
waste products, because of 
the heavj' costs imohed 
in handling and sorting, Thej' are usuallj' disposed of 
completely bj' burning them in great incinerators. 

Citj- Planning Movements 
One of the most fruitful means for the improvement 
of the modem citj' has been the citj’ planning moi^ 
ment. Alost cities have grown up as chance directed, 
although a few have benefited bj' earlj' plarming, not- 
ablj- Washington, D.C., Buffalo, Detroit, and Can- 
berra, the capital of Australia. 

Although the history' of citj' planning certainly 
goes back to the cities of the ancient world, the 
movement did not become an important factor in 
modem centers of population until the middle of the 
19th century. Then economic conditions brought 
about a rapid growth in both European and .Ameri- 
can cities. Plans were proposed for the future devel- 
opment of Paris in 1853, and a few years later there 
was much activity in city planning throughout Ger- 
many, Italy', and Sweden. In the United States, the 
movement is principally the outgrowth of the gen- 
ius of Daniel H. Burnham, who designed the i^ 
markablj' beautiful and noteworthy group of bui-d- 
ings for the World’s Columbian Exposition held at 
Chicago in 1893. 

How Zoning Plan Aids Cities 
An important div'ision of the city planning mov^ 
ment is city zoning. E.xperts mark out areas whicn 
are to be used solely for certain designated purpo^j 
such as business, residence, schools, police and ni® 


Tl^ is M entrance to New York City's subway. Droppiue a 
com m the box releases a turnstile to let the passenger through. 
Subway and elevated trains travel 20 to 25 miles an hour. 



commun tv centers Noteworthy 
among American municipalit es 
with c nc center un ta built or 
planned are Spnngfield (Mass), 
Cleveland Camlen Toledo Den 
ver SanPrancscn and Pasadena 
City planning guides not only 
building activity but also trans 
portat on This aspect includes 
the designing and placing of 
wharves and stat ons so that the 
movement of goods and people 
may be accomplisl ed as efficiently 
as possible It al o has to do with 
the location width kind and de 
8 gn of streets with the planning 
of public drives and boulevard 
systems and with the selection 
of sites for playgrounds an 1 parks 
Spec al legal measures have been 
formulated whereby under cer- 
tain condit ons a community 
may condemn land needed for 
Its plans for health and beautiS 
cation with compensation to the 
0 vners 

'>oroe cit es own and operate 
certain publ c utilities such as 
department etat ons wholesale and warehouse build ga« water I ght and power telephone and transpor 
mgs industrial plants for light and hca\y manufao- tation Tbs is called mumc pal ownership and 
tunng and produce markets Zoning also affects the whether or not it succeeds depends upon condit one in 
’tyle of architecture for example m New ^oik the each local ty the efficiency and intelligence of the 
startlingly beautiful tower and setback types of local government and other factors As to the rela- 
i^crapen were des gned to meet the regulations of live ments of mun c pal and private ownership of a 
the eomng resolution (lu Architecture) Since commuiutys uUlites there is conflict of opinion 
bu Idings are planned and group^ in relation to among experts on the subject and :t is doubtless too 
their e ses and uses provision may be mswle for sde- early to pass final judgment on the question (See 
quatc I ght and fresh air and a display of the beauties Public lit lilies ) 
of building des gn Pur 
thermore oivnets of prop- 
erty know for what 
pirposea it may be used 
and they can thus plan 
viisely for its development 
Zon ng 13 also an impor 
tant feature in the safety 
program of a community 
Another aspect of e ty 
planning is the grouping 
of public bull Imp in a 
c VIC center Ord nanly 
it includes the city hall 
courthouse public library 
art museum churches 
h gh schools and perhaps 
Un versity or college build 
lugs In large c ties prm 
cipal public build ngs may 
form one gioup and other 
units may be de'ugnated 
for e'lucation art and 
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CITY 


The citj" has become the home of art and culture, 
entertainment, and education. Such advantages 
have stimulated people to noble endeavor. Many 
cities have been transformed into communities of 
great beaut}’, with opportunities for self-improvement 
and civic advancement. Thoughtful people tr}' to ex- 
press through communit}’ activities their hopes and 
aspirations for the more abundant hie. (The popu- 
lation movements to American cities and suburbs are 
discussed in the article Population.) 

Ancient Cities Were Really States 

For the beginning of the story of the city we must 
go far back in ancient times. We find that as early 
civilizations developed, the deeply rooted human 
feeling for companionship, protection, and the ad- 
vancement of other common interests, such as trade, 
led to the building first of villages and small towns 
and then of cities. So it was in Babylonia and 
Eg}’pt. The city of those days was not unlike the 
city of today in its chief features: streets, houses, 
business structures, and public buildings. The 
modern city, of course, does not have the strong sur- 
rounding wall for defense — an outstanding part of the 
early community. 

In ancient Greece, the city n as an independent unit, 
for ancient Greece never became a nation. Sometimes 
one city nould extend its power over several other 
Greek cities and rule them as its subjects, as did 
Athens and Sparta; and sometimes cities would form 
loose federations for defense. (See Athens; Greece; 
Sparta.) In a similar way, the city-state Rome grad- 
ually conquered other city-states of Italy and then 
built up a vast empire, stretching from the British 
Isles on the west to ^lesopotamia on the south. (See 
Roman History.) 

After the downfall of the Roman Empire, the cities 
of Europe, which had been encouraged by the Romans, 
declined with the Germanic invasions. Then in the 
11th centuT}', as manufacturing and trade increased, 
they again became important. Many new towns and 
cities arose in this period. Some grew up about the 
remains of Roman communities. Others started with 


a group of merchants who gained permission to estab. 
lish a community from some lord. Still others grew 
up about monasteries or the sites of great fairs. These 
communities rapidly became centers of commercial, 
industrial, and social life. At first, they were generally 
ruled and exploited by the nobility. 

Battles Between Cities Ended Feudalism 
The struggles between the cities, or towns, as they 
were then called, and their lords formed one of the im- 
portant chapters in medieval history^ and helped ,fo 
break up the feudal system. Community of interest 
developed in town life and fostered a spirit of independ- 
ence which asserted itself in stubborn and con- 
tinuous efforts of the townsmen to win greater 
measures of freedom. (See Feudalism; Middle Ages ) 
Privileges w ere nearly always gained at the cost of 
long and bitter struggles. The upper classes of 
medieval society resented the rise of the townsmen, 
who usually had been members of the serf, or peasant, 
class. At fii-st the townsmen were glad to get a few 
fav’ors from the officials who governed them. Then 
they won greater freedom — ^for example, when societis 
of craftsmen, or guilds, by united action secured special 
privdleges; or when the lord, who sought funds for 
some vast enterprise, such as a crusade, became in- 
debted to them for help (see Guilds). Sometimes the 
lord would join the townsmen to oppose his ruler; and 
on the other hand, a king would grant favors to the 
towmsmen in order to thwart some ambitious noble 
Between the 11th and 13th centuries, most of the 
important towns of Europe won charters granting 
them self-government. Some of them gained complete 
independence. Certain city-states, such as Venice, 
Genoa, and Florence, are notable for being centers not 
only of culture and learning but also of powerful 
commercial interests established in extensive terri- 
tories. Likewise, the Hanseatic League of northern 
Germany became so powerful that it even declared 
war to protect its interests (see Hanseatic League) 
With the rise of powerful centralized gov’emment?, 
cities lost their former independence and became 
parts of the nations. 


How MAN Won CIVILIZED Ways of LIVING 


piyiLIZATlON. Today m most countries people 
y” depend a great deal upon each other for meeting 
their many needs. We get food from farmers, ranchere 
fruitgrowers, and others. Town and city workere 
produce manufactured goods and provide many 
services Doctors, teachers, and other professional 
people do their part; and actors, artists, and writers 
help by making life more pleasurable and richer 

this interdependent way of living civiliza- 

IT;- Latin civts, meaning 

_ citizen. Therefore, it means that a civilized peison 
IS a member of an organized community 
Today most peoples of European descent and many 

7 power-driven mT- 

chinerj . Hence this use of pow er might =eem to Bp 
an essential feature of civiUzed life. Two hunliS 


years ago, however, nobody had such machinery- 
Men did their work with their own strength and wit i 
help from work animals, water wheels, and Per- 
haps the wind. Yet they too divided the work betwwn 
farmers, craftsmen, merchants, and others, . 

churches, schools, and gov'emments. They Ijv™ •' 
depending on each other and thus they were chwe^ 

Some of these ways of civilized living can be tree 
back to about 3000 b.c. Before this, men had taW'' 
several thousand years to develop the foundations 
for civilized living, such as learning to grow food an 
to make good homes and tools. The greatest achievy 
ments in the advance from the earliest ways of living 
are shown in pictures on later pages. 

It might seem that in order to live better ni^ 
would have made these adv’ances quite genera . 



around the world Scientists arc sure however that 
this did not happen The foundations of cmlmtioa 
were de%eloped in relativelv few locations in response 
to special conditions Civilization itself arose m even 
fewer localities m respon=e to still more special con- 
ditions Elsewhere men continued to live by huntu^ 
and gathering wild plant food as mank nd had done 
srace tha bcs<ancag at ftme dpparentfv this fici of 
change was the result of primitive belief that every 
thing m nature was controlled by good and evil spirits 
Thus the secret of getting along lay in mnning favor 
from the spirits with magic ceremonies and saenhres 
(«ce Magic) Such beliefs would largely prevent 
attempts to develop any improvements in a way 
of life 

The advances from prirmtive hunting to civnlisa- 
t on Eeera to have been made largely by men of the 
Mediferraaean region who first Jived jd northern 
Africa A separate article on Man U.lls bow a change 
of climate at the end of the Ice Ape turned what had 
been a pleasant grassland into the present Sahara 
By 10 000 B c inereas ng dnmess was driving these 
people to seek new homes wherever they could find a 
reliable water supply 

Some entered Europe through Spain and Italy 
There they managed to liv e much as the\ always had 
so they achieved no progress Others moved eastward 
and there they encountered the spccal conditions 
wtich forced them to develop new ways of livang 
Forefunners of Civflltaclon 

The>e eond tions existed along a belt of land called 
the Fertile Crescent which began in Egjiit where 
the Nile Hiver brought water from mountains far to 
the south It extended along the Mediterranean 
coast through mountainous Palestine and Syria and 
then turned east along the southern slopes of the 
mountains of Asia M nor These mountains caught 
moLsture enough from the winds (especially in winter) 
to maintain nvers through otherwise dry land By 
far the greatest of these rivers were the Tigris and 
the Euphrates which flow ed southeastward from the 
Asia JImor mountains across the newly made ArabiiMi 
Desert to the Persian Gulf (5« Mesopotamia) 

Throughout this Crescent men had to staynear the 
rivers for water Therefore they had to learn bow 
to live in fixed localities Relics from many ate* 
along the Crescent show that by 5000 b c men had 
learned how to build good homes and get their food 
by growing crops and keepmg domesticated animals 
They learned too how to make baskets and pottery 


ind how to spm tliread and weave cloth 

They also learned to make improved stone 
hy polishing the stone to get sharp edges and smooth 
sides lienee this level of culture has ofloi 
called neohyiic to distmgu sh it from the 
hunting hfe during which man used tools made by 
chipping stone (see Stone Age) Other ter^ sro 
hartariim for the neolithic level and scuaffcrj/ for the 
hunting Lie 

A.V {Acs progre's ena&led peop/e to hve is> 
settlements and to meet simple needs for food, wwltw, 


FIRST STEPS TOWARD BETTER LIVING 



Wiles nun learned to mike fire he made his first major 
advaoce toirard ciTilized livmc. Fire was a great help to him 
u> tool climates and it frighteced away dangcroos animals It 



and clothing This, however was not enough to bnng 
about the development of interdependence to a level 
that could be called civilization For this agriculture 
and other food production had to be developed to a 
level which would enable a portion of the population 
to produce food for all Then those who were not 
needed to help produce food could give their time to 
making better tools and other articles trading with 
other people acting as planners and leaders and in 
tone keeping written records which preserved and 
eulaiged knowledge 

Irrigation — the Key to CIvUIzatlon 
Only special conditions could give rise to such 
a development Dry lands would not be productive 
Riougii to yield a large surplus of food W el! w atered 
land would be covered with thick tough grass and 
brush or would have dense forests In such regions, 
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THREE CORNERSTONES OF CIVILIZATION 



When men learned to produce food by growing crops and keeping 
domesticated animals, farmers working under favorable circum- 
stances could produce a surplus to support other workers. 
These workers could in turn make things to improve livmg. 



Even the best stone tools had only limited value for cultivat- 
ing soil or cutting and shaping wood. When men learned to 
smelt metals from ore, as these Africans are doing, they could 
have far better tools and do much more to improve living. 






i 'vliV 



This North American Indian is making a record by paintinE 
symbols on a hide, merever men advanced beyond this level 
of wmmg to the abihty to preserve thoughts and knowledge 
they won the last victory needed to become civilized. ’ 


men who had nothing better than stone tools cou 
onlj' clear small patches for support of their villagt 
They could hardly advance to making metal too 
for this would require a surplus of food to suppo 
w orkers skilled in such manufacture. 

A surplus could be produced, however, along tl 
margins of great rivers such as the Nile in Afric 
the Tigris and the Euphrates in southwest Asia ai 
the Indus m the northwest part of the Indian peni 
sula. Durmg most of the year, the dry chmate 
niese regions would prevent dense growth on the Ian 
^0°*^ "’ten snow melted or season 
ram fell on the mountainous headwaters. After eai 
flood the land would be soft enough to be worki 
with simple tools; and after seed was planted wat 
could be supphed by irrigation. Under such circm 
stances development of agriculture and crafts cou 


proceed together, until interdependence had been 
built up to a civilized level. 

The First Cii ilizations 

Between 4000 and 3000 b.c., men along each of 
these rivers gradually advanced toward ciiilization. 
Each culture had characteristics suited to its region; 
but all the cultures had some characteristics in 
common because of their dependence upon irrigation. 

To be successful, a civilization based upon irriga- 
tion must have organization and government. All 
early cmlizations seem to have progressed from an 
earlier tribal faith in magic to a state religion (see 
Alagic). Craftsmen and (as trade arose) merchants 
were gathered into cities. The controlling power for 
each city and the surrounding irrigated area was the 
temple and its priesthood. If a king or ruler was 
named, he might serve as high priest or he might 
be considered a god. (Such an organization is called 
a theocratic state.) 

In order to keep records of paj’ments, expenditures, 
and materials and supplies in storage, each culture 
developed a system of writing and some form of 
arithmetic (see TTriting). They also dexdsed calendars 
to keep track of the seasons (see Calendar). 

At fet, wTiting consisted largeh' of symbols needed 
for record keeping; but gradually men developed 
abihty to make records of knowledge, thoughts, and 
literature. UTienever this advance was made in a 
country or region, it is considered as the birth of 
historj' for that region. (See also Historj',) In all the 
civilizations mentioned, this advance came within a 
centurj' or two of 3000 n.c. 

Civilization in China and America 

The end of the Ice Age gave rise to chllhed 
lixdng in China, particularl 3 ' along the Hwang Ho 
in the north (see China). This civilization had some 
contact with those farther west; but the enormoua 
distance between them prevented anj' considerable 
exchange of cultural ideas until modern times. 

Earl}' in the Christian Era, the Alayan Indians of 
Central .America developed a civilized culture. The} 
had to clear away forests to produce food; but the 
warm climate produced a crop in only a few months 
of the year. In the remaining months, the farmers 
could do other work (see Alayas). At a much later 
time, the Inca Indians developed a chdlized 
in the high mountains of Peru. This culture used 
irrigation, like the early ones in Eg}'pf' 

(see Incas). 

GNilization in Egypt and Mesopotamia 

Of all the early civilizations, the ones which con- 
tributed most to Europe were those of Eg}'pt no 
Mesopotamia. By the dawn of history, about SOW 
B.C., all the Eg}'ptians were united under the rule o 
one king, his nobles, and a strong priesthood. ITimin 
a few centuries they brought irrigation to a sta e 
of perfection. Abox'e all, they were great buildC:' 
Many of their p}Tainids and temples still stan , 
thousands of years after they were built. Their pW 
trait statues are among the greatest ever produc 
(See also Eg}'ptj Ancient; Pyramids.) 
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In {he Ttgris-Euphrafes Valley (Sfesopotanua), as 
in EOTt the earliest civilization ebped near the 
mouths of the rnera {m Mesopotimial The final 
development from neolithic Tva}’8 nas made by a 
people called Sumerians They are believed to have 
invented wheeled transport and the potter’s irbeel 
and to have led in developing metalworking From 
them these arts spread in time over mueb «/ As« 
and Europe It seems probable also that they Jed 
in developing massive architecture 

After several centunes of rule the Suncteruns 
were conquered by Semitic neighbors but the con 
querors continued to practice Sumerian wa3e The 
later history of the Setmtes may be divided mto three 
periods lireJ, the Babylonian, Assyrian, and Chab 
dean (3000 B c -500 B c ), second that which bf^an 
with the adventures of the seagoing Phoenicians and 
ended w ith the destruction of Carthage by Rome just 
before the Christian Era, and third, the story of the 
Jews in Palestine. 

The peoples of Mesopotamia made many and varied 
contributions to the development of science trade 
and art These are diacuaaed m the articU> on Babv* 
Ionia and Assyria Egyptian and Mesopotamian cul- 
tures were blended by a seafanng people called 
the Jfitioana, who had then principal cities on the 
island of Crete They spread civilised culture 
throu^out the islands and coasts of the Aegean sea 
<?« afso Aegean Ciwliiitwn ) 

Various neighbors of the Egyptians and Mesopota- 
mians also made contributions to the growth of civil 
taViOn Among them vsere Abe V boenvevana wba were 
great sailors and colonisers Their trading colonies, 
founded after 1000 B c , extended along the Meditef* 
ranean as far as Spain They made great progress 
m writing and some scholar* believe that the mod- 
em alphabets of Europe come from theirs (StC 
afvo Fhoemcians ) 

Another small people, the Hebiefl A dwelt side by 
side with the Phoenicians 'Though they perished as 
a n&tvon and were scattered all over the earth, they 
lived on as a great spiritual force through the rebgiou 
winch they gave to the world The Hebrews wrote 
one of the finest pieces of hterature the Old Testa- 
ment Jesus Christ, the founder of Chnstiaruty, was 
bora a Jew. (iSeeJews) 

Appearance ol the lodo Euiopeaws 

By 1500 B c a fairly continuous block of avUiz^ 
peoples extended from the Aegean Sea and nwU^ 
eastern Africa to beyond the PeKisn Gulf A^t 
this time a new group of peoples speaking relaW 
lado-European, or Aryan, language* pushed from the 
northeia grasslands into southern and western 
Europe, the Near East, and India Their earty h^ 
was probably from south Russia to the Caspian ^ 
and diSerent branches began to drift apart be- 
fore 2000 B c All spoke kindred languagea-Celtie, 
Teutonic, Slavic, Latin, Greek Armenian, pCTsiaa, 
and Sanskrit being among the ohiet subfarnu^ *t 

DOW believed that tbe«e peoples were racially ^ 
touch mixed They were grouped m dans and tnnea. 


possessed horses cattle and sheep, and practiced a 
simple agriculture They had plorra and wheeled 
nagODs Some cf them had learned the use of iron 
Their coming covered many centuries and was partly 
8 filtering in of small groups and occasionally a mass 
movement with conquests of people in the settled 
regons Nearly everywhere their languages sup- 
pLuited the earlier tongues 
One of their groups founded the great Persian 
Empire itbtch wns to master oH western Asia and 
which formed a model for the Macedonun Empue, 
and ind reetly for the Soman The Persians also con- 
tributed thiwgh their religion, Zoroastrianism cer- 
tain ideas which were adopted by the Jews and later 
taken over by Christianity (Set Persian History ) 
TTic islands and coast around the Aegean Sea were 
the home of a flounshiag civilization for at least a 
thousand years before the coming of the GreeVs 
This culture, which has been called ' Minoan' after 
Abnos the lawgiver and friend of Zeus seems to have 
reached its height id Crete (probably about 3000- 
1500 B c ) (See Aegean Civihzation ) 

Meantime other cinluations had been dcvelopmg 
ID China and India but they were so far oil that 
they bad little lafiuencs on the path of ^Ve<terti 
progress Today, however, when contact haa been 
established across the oceans the art of Chuu and 
Japan and the religious thought of India are gettorg 
increasing attention. (See China, India, Japan ) 
Creek Culture IsepJree the UocM 
The Greeks appear about 1500 b c as ose of the 
vtattdenng Indo-Euzopcan peoples who weca gcadji 
ally moving southward and coming into contact with 
the Aegean civdization Their progress from Bar- 
^nsm occupied many centuries, and w ith the growth 
of their culture a new age was born 
By the Sth century b c , when Greek culture had 
reached its highest development men generally had 
learned to live permanently on the land and to sub- 
eist on its crops Thev had learned seafanog, 
trading, and soldiering, and had devised complex 
systems of government They had founded great re- 
bgions — Brahmanism and Buddhism m India, Zoro- 
astnanism m Persia, Confueianism in China, and 
Judaism, the religion of the Hebrews They had 
learned to use coins in trade and bad made great 
inventions — writing, the use of bronze and iron sea- 
going ships, iron swords The horse had been tamed, 
Mid cnJtenianship was highly developed It re 
matned for the Greeks to produce a philosophy so 
deep and broad that it ruled man’s thinking for a 
thousand years, to produce an art which is Stillman’s 
peatestinspratioam the world of beauty, to develop 
a literature!^ unsurpassed magnificence, to create the 
studies of Bdenee and history by collecting and sys- 
tematising facts, and to develop the idea of denio- 
crabc government Though the Greeks learned many 
of tiie fundamentals of life from the earher civiliza- 
tions, they added something unique to man’s hen 
tage The Greek freedom of mind is an ideal to- 
ward which man is stiU struggling (5ee Greece ) 
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Greece and the other civilized regions of the eastern 
Mediterranean finally came imder the political domi- 
nation of the Romans, who had developed dififer- 
ences in character and culture. The Greeks were men 
of imagination and speculation; the Romans, builders 
and doers. One great contribution of Rome to later 
times was its development of law. Both specific rules 
and theories entered into the law of the Christian 
church and the Holy Roman Empire and have 
descendants in the law of today. Chnstianity spread 
through the empire and eventually to all Western 
Europe. {See Roman History.) 

How the Arabs Preserved Culture 
Through the so-called Dark Ages (375-800) which 
followed the decline of Rome, it was the Arabs who 
preserved the cultures of Greece and Rome. By their 
wide conquests Islam spread in a century and a quar- 
ter from the Indus to the Atlantic and Spain, and 
from the borders of China to upper Egypt. The in- 
tellectual life of the Arab world spread through the 
reruns which the spirit of Greece had once dominated. 
The Arab conqueror contributed chiefly a religion, a 
language, and a fondness for poetrj-; from other civili- 
zations they borrowed and preserved principles of 
govermnent, law, science, philosophy, agriculture, 
commerce, and art. The Arab mind took up with 
fresh Hgor the development of positive knowledge, 
which the Greeks had begun. India was another 
source of inspiration to them, particularly in mathe- 
matical science. Our “Arabic” numerals in their ear- 
liest form came from India {see Humber Sj'stem). 
Algebra was practically the creation of the Arabs; 
they developed spheric^ trigonometry, e.vtended the 
knowledge of phj-acs, and made great progress in 
astronomy and medicine. The manufacture of paper 
was learned by them from the Chinese and passed on 
by them to the Europeans. There grew up in the 
Moslem v, orld, out of what were originaU3- religious 
schools, a series of great universities which drew stu- 
dents from East and West. In Spain, Moorish uni- 
versitiK became headquarters for a culture that was 
based on that of Greece, colored b\' other influences. 
{See Arabia and the Arabs; Education.) 

Meanwhile Western Europe was going through the 
period of evolution which we call the hliddle Ages 
(see Middle Ages). A new system of government and 
new ways of li\-ing developed {see Feudalism). Chris- 
tianity gradually replaced old heathen beliefs, and 
contact with the East through the Crusades rented 
in the revival of learning and the arts which we call 
the Renaissance {see Crusades; Renaissance). 

About 500 years ago there were four epoch-making 
events which changed the whole comrse of civilization 
and led the way for the modem period. The inven- 
tion of gunpowder revolutionized warfare. The in- 
^ntion of the compass opened the sea to exploration, 
-ne mvention of the printing press enabled the mul- 
tiphcabon of wntings.^ The discovery that the earth 
goK arc^d the sun, instead of the sun around the 
earth, changed men’s ideas about the universe (See 
Astronomy; Compass; Gunpowder; Printing.) 


Even with these advances, life went on much as it 
had before. Nearly everything was stfll made labo- 
riously bj' hand. Travel on foot, by horse, or sailin g 
ships was as slow as it had been for thousands of 
years. It was not until about 100 years ago that the 
last stage of Civilization was begun by a series of 
inventions that multiplied the power of men over 
nature in ways that had hardly even been dreamed of. 

The Beginning of the Modem Era 
First came the steam engine, which not only revo- 
lutionized industry by furnishing power for nerriv 
invented machinery {see Industrial Revolution) but 
created a new era in travel and transportation by 
making possible the steamship and the railroad Then 
came electricity, useful for power as well as for the 
telegraph, radio, and many other things. These in- 
ventions do not mean that there is any more genius 
in our time, for each new invention is based on sonifr 
thing learned before. The bow and arrow and potteiv 
rank relatively higher as inventions than automobfles 
or radio, because early man had nothing to build on. 

In modem times we find that there is the same 
kind of differences in cultures and the same kind of 
influence of one upon the other that were noticeable 
in the early civilizations. IVe can distinguish the 
great divisions of Western, Chinese, and Indian civiB- 
zations and see that each differs from the otheis. 

Contributions from Many Lands 
The peculiarity of Western civilization is that it 
is adventurous, inventive, and individualistic. It hp 
succeeded in going all over the world, but not in 
making everybody become like the West. Within the 
West are many different cultures which have had and 
will continue to have influence on one anofter. to 
Russia, Czechoslovakia, Poland, Yugoslavia, 
garia, and in parts of Germany and Hungary live the 
Slavs. Their languages and manj' of their customs ^ 
similar. Long before anyone thought of the Russim 
Revolution and Communism, all Slavs had a crude 
form of communism, that is, a system by which people 
owned and did things together. The Slavs are very 
musical, but a good deal of their music is in the minor 
key. life has been hard for them, and they 
starvation and injustice as something to be enduiem 
For the Latin peoples, such as the Italians, French, 
and Spanish, the straggle for existence has not been 
so difficult. There has been more gaiety and beauty 
in their lives, and some of their most valuable con- 
tributions to the world have been in the realm of fts 
fine arts — ^painting, sculpture, literature, architecture, 
and music. Both Prance and Italy, howevff, h^ 
also produced some of the world's greatest ^entt =• 
To the Spanish and the PortuguKe credit is due for 
their leadership in the great age of discovery. ^ 
TheTeutons seem tobelessimaginativebntto'f'®'’^ 
with a more steady effort than the Latins. The 
opment of printing, a few great artists, and lea 
ship in the Protestant revolt are among German} - 
early contributions. It became a leader 'f' 
branches of science, and science as applied to into ^- 
was highly developed in the German technical schoo— 



The Germans attained great efficiency m goTemment 
and in business methods They made notable contn- 
butions to literature, as well, and led in the develop- 
ment of modem music 

The Scandinavians have never been great >n num- 
bers, but they early conquered the sea and enlaiged 
the outlook of medieval Europe (we Northmen) 
Many of the officers and sailors on ships all over the 
world are Scandinavians They have also reached a 
high level of government and social culture at home 
(ice Scandinavia) 

The British are a mixture of sex eral peoples They 
have done more to settle distant parts of Oie earth 
than anjone else and have earned their culture with 
them They showed great abiLty in goxremmg more 
backward people England was the first nation to 
be formed in Western Europe Its Magna Carta 
which contains a forerunner of parliamentary gov- 
ernment, IS among the most famous of govemment 
documents Late in the 18th century scientific dis- 
covenea and inventions of bbor saving nucbineiy m 
England marked the beginmcg of the Industrial 
Bexolution, which gave nse to a new stage In (he 
arts, particularly in literature, the world has re- 
ceived a valuable heritage from the English 

When the British came to Amenca they found a 
neh and underpopubted country to which they had 
to apply different methods from those used in Europe 
Thus Amenoan culture got Us start Many streams 
of immigTation have come from cultures other than 
the English, but most of them have been molded into 
the Anglo-Saxon patters The people of the Umted 
States belong to Western civilisation but have 
Worked out a culture of their own from a combina- 
tion of European cultures 

One of the most charactenstic phases of modem 
civilizations is the development of national govern- 
ment with the emphasis on patriotism The nation 
Works for the benefit of all, and in return patnotism 
iB expected At the same time, the nations are try 
ing to bnng about international co-operation 
Civil service Dunng a Congresswnsl debate 
m 1831 a New York senator, William L Msrey, used 
the phrase “to the victor belong the spoils " This say- 
ing accurately described (he ifxnlf ^stfm of appoaA- 
ing government workers Each time a new administra- 
tion came to power thousands of public servants were 
discharged and their places filled by members of the 
victorious political party These wholesale changes 
were made with little or no regard to the employees 
ability or job experience As a result the efficiency of 
govemment service was often very low 

The situation reached a climax in 1881 when Fiesn 
dent James A Garfield was shot and killed by a difr 
appointed office seeker An aroused public demandeu 
an end to the evils of the spoils system Carl Sebnra 
and others orgamzed the National Civil Semec Re- 
form League New York passed the first state ovu 
service law, requinng its emplojees to take * 

Jlixe examinatiOD Congress, which had nullifiOT^ 
earlier reform bill by withholding necessary funds, 
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finally took corrective action by passing the Cml 
Service Act in 18S3 This law, sponsored by Senator 
Geor^ Pendleton of Ohio, is the basis of the civil serv- 
ice system in effect today 
The Pendleton Act created a Cml Service Ctwmts- 
«i» of three members appointed by the president 
with the consent of the Senate Its chief job was to 
establish a merit s}vtem of appointment to ccitain 
public offices — that » employees would obtain gov- 
ernment jobs on the basis of demonstrated fitness 
without regard to pohtics race or rehgion The 
first Uw provided competitive examinations for 13 000 
government clerks Since that time the number of 
positioDs covered by civil service has steadily in 
creased Today more than 90 per cent of all federal 
employees receive and hold their jobs under cml 
service (Excluded are all policy-making positions ) 
About half the states and most of the larger cities 
have their own «vil service systems Canada has a 
merit system of government employment founded in 
1908 

The heart of the cml service system is the elasnfied 
temce, which is organired into five major eJaeses of 
jobs— professional subprofessional clerical, odimms- 
trative and fiscal custodial, and clencal mechamcal 
Each of these classes is subdivided into grades with 
estsbhsbed salary schedules and promotiosopportusi- 
ties Classified workers are protected from ordinary 
political infiuence and can be removed only for cause 
They are also provided with retirement allowances 
Vneliutified workers do not have this civil service 
status Tliey are temporary employees who are hired 
as ae^ed Such workers do not tike merit examina- 
tions and may be dismissed at any time 
Civil service employees may join professional groups 
afflicted with labor umons but they cannot strike 
Their pobtical activities are limited by the Hatch 
acts of I9i9-l0 (tee I^hticel Parties) Members of 
political grouja advocating the overthrow of the gov- 
emmeDt aie barred from federal employment 
Civil service employees w ork in Washington, D C , 
and in field services at home and abroad Examina- 
tions are held in more than 700 cities in every state 
and temtory Information regarding examinations 
may be obtained at any first- or second-class post 
office or from the Cml Service Commission, Wash- 
ington, D C 

ClFiL WAR Of all the wars fought by men prob- 
ably the cnielest are cml wars in which two or more 
factums within a nation fight for control of the gov- 
ernment A cml war is more orgamzed than a local 
rebellion or insurrection la such a war opposing 
forces iiaie the status of separate states, each with 
its own temtory and its own armies 

One of the earliest civd wars took place in England 
It was a conflict between the Puntans and the Cava- 
hers, 1642-19 (see English History) Other major civil 
wars have been fought in the Umted States, 1861- 
66, Russia, 1918-20, Spam, 1936-39, and China, 
in 1946 (See oho Cml War, Amencanj 
Chma, Russia, Spam ) 




The WAR That REUNITED the NATION 

i°t '^^2^ wanted internal inipro\ ements sponsored bj 

opened govemment-roads, mrlroads, and canab 

United States Arni\ Tlip’hnmL j’-' The South, ho^\e%er, had little desire for these projecfc 

™ foS--vL™ be?Apn7i^ ^ the opening of pubb( 

sections of the United State.- Onp^If^i geographic lands in the West. The distnbution of such land; 

Xorth-23 .\orthem and Western sfaf2’“thl“ S tL"“bft development of this ko 

ported the federal aoipmmpni but it was opposed m the South because it aided 

was the South-ll louthem steteslhat had Sed slaveholding plants- 

(vathdra wn) from the Union and formed an indeZnf ? “ff ° Yt''' t. developed oi er the 
ent go\eniment caUed the Confederate StatS of -■^S^^'»"ffprotoctedtheXorthemmmufac- 

America. Thestrueelebeteeentbp-pt«p k * ?* South v anted a low tariff m order to 

i. lie .Imenean Ciiil War, also kaom a,“Sf"a, “l"„d ™“°° 

1.™, boaeier, o,.„h.d=.«i all ..lea,-* 
ginning the Xorth fought onli to presen e the ^ 010 ^ m“^ta government to prohibit slaie^ 

The South fought to wm reconmtion qe; pn inrio 4 *** Uestem temtones. Such legislation would 

nation. After 1862 the long-troublepome ^^laien- the number of slaie states m the 

problem became an additional issue of la^t Ann? At the same time the number of free statto 

tence. A Xorthem lictors- would mean Afimqfp multiplying. Many Southernere feared 

freedom for slaves; a Southern 'licton- wonW ' ^ go\eniment increasingly dominated by fr« 

the protection of sbven in all ConfW^P^qra states might eventually endanger existing slaiehoW- 

The Basic Issue of States’ Rights Ki^^i South Strongly opposed all efforts to 

The Civil War came as 3 chma\ to a lone cpii f t’mck the expansion of slaven'. Ifthefederalgoiera- 

quarrels between the North and South 01 erthpV^”* succeed in evercising this power man.v 

pretation of the United States ConstitiiHnn Tn b,outhem political leaders threatened secesmn as a 

grant the federal government expanded powers^ The slavery S>stem in the South 

The »-outh objected to this centraluation nf 1 doctrine of states' nghts might not ha-ve a 

and w-anted to resene all undefined powers to t? such great importance had it not been related 

mdindual states {see States’ Rights). ^ more basic issue of Negro slave labor. Slav err 

This difference of opinion sprano- nrimflril,. r introduced into Vn^nia with the first imports- 

economic considerations. The North aA^ell ^^roes m 1619 and gradually spread to a!i 

Nortn, as well as the the colonies. It flourbhed most, however, m ‘be 



Southern colonies ivhere Bla\es could be used profit- 
ably as field hands m the cultivation of tobacco 
rce and indigo 'f^’hen the American Resolution 
broke out three fourths of the Negroes lived south of 
the Mason and Dixon s Line 
After the war slaverj became more and more un 
popular By 1804 seven of the northemmo^ states 
had abolished slavery and emancipation (the freeng 
of slaves) was common even m Virginia MaiyLuid 
and Delaware 

Ja<t as slavery seemed to be djmg out it was re- 
vived bj an agricultural rebirth in the South A new 
demand for cotton and the introduction of impioved 
mach nery such as the cotton gin transformed the 
Southern stales into the greatest cotton glowing le- 
21 in m the world (see Cotton) Colton production 
junped from I7SOOO bales in 1810 to 3841 000 
I ales m 1860 To achieve this tremendous inciease 
requ red a whole army of new workers chiefly Negro 
tiaves llithin 50 years the number of dives rose 
from about 1 190 000 to almost 4 000 000 valued at 
about 82000 000 000 

AboUtlonIsla and Their Work 
At the same time that slavery became higWv profit* 
able m the South a wave of democratic reform swept 
thsNorthand^est Therewerenew demandsforpo- 
1 ticil equality as well as for sociil and eronomic ad 
vances The goals were free publ c e lucation nghts 
fur women better wages and working conditions for 
laborers and more humane treatment for cr mmals 
and the insane 

This crusading ardor soon led to an all-out attack 
on the slavery system in the South It charged that 
ttich an institution nuffifed the greatest ftennao ngftt 
—that of be ng a free person Reformers now called 
for the complete abolition of slavery 
The first Abolitioni t to gam national attention 
was \t ilium Llovd Garrison of Boston in 1831 (*f* 
Gsrruon) 'Itithin a few years Abolitionist news- 


papers orators anl societes sprang up throughout 
the North Some of the Abol fionists even denounced 
the federal Con^titut on because it legalized and 
condoned slavery Such a radical was W endell Phillips 
one of New England s ablest orators In 1 836 he gave 
up his law practice because his conscience would not 
allow him to take the oath to support the Const tution 
About the same t me James G Bimey of Ohio a 
former slaveholder m Kentucky began gathering all 
antislavery forces into one political unit the Liberty 
party Under this label he ran for pres dent in 1840 
and again in 1844 Other notable Abol tionists were 
John Greenleaf Whittier the Quaker poet Theodore 
Parker a Unitarian preacher from Boston called the 
terrible pastor of Abolition and James Russell 
Lowell who denounced slavery in prose and verse 
(see Lowell James Russell Whittier) 

Desp te their noisy campaign the Abol tion sts re 
tna ned a small minority They were generally con- 
demned by their neighbors and were often the victims 
of ruthlem per ccution Some antislavery print ng 
offices Were mobbed and burned One Aboltionist 
ed tor El jah Lovejoy of Alton III was murdered 
when a mob attack^ his press 
Many of the Abolitionists had no firsthand knowl 
edge of slavery and iheir cr ticisms were often wide 
of the mark ^utberners who might have doubted the 
wisdom of slavery now began to defend it with great 
earnestness They said it was not a necessary evil 
but a nghteoua sod benev olent inst tut on They com 
pared it w th the wage-slave ey’Stem of the North 
and cloiroed that the slaves were better oared for than 
the free factory workers Southern preachers pro- 
ihsi shiSf) tras ASAcSsOAcd la ike Bbvie 
Differeores over the slavery issue prompted some 
^thetri churches to break away from the parent 
group and form sect onal denommations 
In the House of Pepresentat ves Southerners fought 
back in 1836 by requiring all antislavery petitions 
tobe tabled withoutreadmgordis- 



eussion JohnQumey Adams theex- 
presidcnt and now a member of the 
House finally won repeal of the rule 
in 1844 (vee Adams John Qumey) 

The Fight over Expansion 
of Slavery 

More and more Northerners he- 
carne convunoed that slavery should 
not be allowed to spread to new tern 
tones At the same tune Southerners 
were becomuig equally determined to 
create new slave states For 40 years 
tbs issue created an ever widening 
breach between the South and the 
rest of the nation The slave states 
hid long been a separate sect on 
eionom cally Now they began to re- 
gard themselves as a separate social 
and political uiut as well 

The first clear evidence of polit- 
ical sectionalism came in 1819 
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when iMissouri asked to be admitted to 
the Union as a slave state. After months 
of wrangling Congress finallj’^ passed 
the Alissouri Compromise (see Cla 5 % 

Heno^; Missouri Compromise). 

This measure presented an imeasj' 
peace for almost a generation. Then in 
1S4S the acquisition of a great block 
of territorj' from Mexico seemed to open 
new opportunities for the spread of 
slavery (see Alexican War). For a time 
the North and South were on tba verge 
of war, but finall 3 ' both parties agreed 
to accept the Compromise of 1S50 (see 
Compromise of 1850). The most disput- 
ed provision in the agreement m as a law 
requiring the return of fugitive slaves. 

]Man 3 ' antislaver 3 ’ people openl 3 ' flouted 
this laii . The 3 ’ set up “underground rail- 
roads” with “stations” where runawa 3 ' 
slaves might hide, receive food, and be 
directed to the next stop on the wa 3 ’' 
to Canada and freedom. Some North- 
ern states passed “personal hbert 3 ’ la" s,” 
in an effort to prevent enforcement of 
this fugitive slave act. 

In 1854 President Pierce requested 
three American ministers m Euiope to 
meet at Ostend, Belgium, to study the 
pioblem of uprismgs m Cuba. On Oc- 
tober 9 the Ostend jManifesto was is- 
sued by the three ministers— James 
Buchanan, John Y. Alason, and Pierre 
Soul4. Tins document urged that 
Spam should sell Cuba to the United 
States and if this plan faffed, then the 
island should be taken by force. Presi- 
dent Pierce’s administration rejected this crude at- 
tempt to add new slave territoi^' to the Union. 

The differences of opinion over slavery became 
sharper iihen Senator Stephen A. Douglas of Illinois 
persuaded Congress to repeal the Alissouri Compromise 
in 1854 (see Douglas). His new measure, the Kansas- 
Nebiaska Act, led to the first armed conflict between 
North and South— the fighting for control of Ivansas 
(see Ixamas-Nebraska Act). Three years later the 
regions was heightened by 
the Dred Scott Decision, which held that Congress had 
no right to prohibit slavey- in federal territories (see 
Died ocott Decision). 

In the North and West many people now began to 
accept the fact that slavery- was morally wrong and 
that a start should be made toward its e.xtinction The 
moderate point of new was best expressed by a taU 
gaunt la^-er from Illinois, Abraham Lind Tee 
Lmcoln-Dou£as Debates). Extremists such as John 
Brown wanted duect action. In 1859 Brown leH 
futile raid on Haniers Fen^-, planning to start a vSro 
insurrection m the South (see Brown). ® 

Mpnwhile, a new political party, the Republican 
had been formed m 1854 to combat the 0 x 1 ^ 0 ^^ 


LINCOLN REACHES WASHINGTON 
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Ro president-elect ever entered the national capital with less fanfare tto 
was accorded Abraham Lincoln. Because of assassination threats Lincoln left 
he had been traveling and slipped quietly^ into the 
city with CoL W . H. Lamon. There he was met by Blffiu B.Washbume (behind him). 

slaver 3 ' (see Political Parties). This party gained 
strength so rapidl 3 ' that Southern leaders threatened 
to secede from the Union if the “Black Republicans 
came to power. When the new part 3 ' did win the elec- 
tions of 1860 and Lincoln was chosen president, the 
Southern states, led b 3 ' South Carolina (Dec. 20, 
1860) carried out their threat. B 3 ' Februao’ ISOh 
sLx other states of the lower South — ^Mississippi, nof** 
da, Alabama, Georgia, Louisiana, and Texas had 
seceded. (See also Confederate States of America; 
Davis, Jeffeison; Stephens.) 

Efforts to Save the Union 
Alany efforts were made to preserve the Union and 
to prevent bloodshed. The outgoing president, Jaiaes 
Buchanan, was devoted to the Union but he believed 
that the Constitution forbade his taking an 3 ’ action 
against the South. For several weeks Lincoln also fol- 
lowed a “wait-and-see” course. 

In Congress, earnest men sought to find a solution. 
A Senate committee, headed b 3 ' John J. Crittenden 
of Kentuck 3 q prepared an amendment to the Constibi' 
tion. It proirided that the Alissouri Compromise fin® 
would be extended to the Pacific Ocean and that Con- 
gress would be prohibited from interfering with slav- 


ery in territories below this hue of SG'SC* It also 
provided that the federal government «.ouUi pay for 
slaves who escaped to the North The proposal 
died, however, when Presidenteelect Lincoln refused 
his support because it left open the way for the er- 
pansion of slavery 

Another effort for peace was made by the Virginia 
legislature, which called a conference of the atates 
at Washington, D C , February 4 Seven slave and 
14 free states sent representatives The conference 
recommended various conee=siona to the South Con- 
gress Ignored these suggestions however and in- 
stead passed an amendment to the Constitution of 
fered by Senator Douglas This provided that Con 
gress should never interfere with slavery m the 
states It was not ratified by the necessary number of 
states and was forgotten when the fighting began 
The War Beglna at Fori Sumter 

WTien Lincoln became president he look care to 
avoid all threats of force but he proraisM to protect 
'the property and places” in the fVjuUi bclongiog to 
the federal government One of those pbces was Fort 
Sumter m South Carolina Disregarding Lincolns 
vow Charleston land batteries opened fire on the fort 
April 12, 1601 The small federal garrison surrendered 
the next day The Civil War had begun (Ste also 
Fort Sumter ) 

Until the bombardment of Fort Sumter many 
people m the North and South had been deterimned 
to prevent war Some Northemera had argued to ‘ let 
the errmg Bisters go m peace ” Many Southerners had 
opposed secession, and m some of the rebelling states 
the decision to leave the Union was made only after 
a close popular vote The attack on Fort Suroter how- 
ever, ended all hope of peace Lincoln at once called 
upon the loyal states to furnish 75 000 state inilitia, 
and Confederate President Davis asked for 100000 
volunteers from the Southern states Both sections were 
eager for battle Vligmia North 
Carolina, Tennessee, and Arkansas 
now joined the Confederacy The 
four border states — Maryland, 

Delaware Kentucky, and hlis* 

Boun— stayed with the North 
In Virginia, some of the western 
counties broke away from the 

Old Domiiuon” and set up a 
separate government which joined 
the Union as the state of West 
Virgmu in 1863 

Compailson t>{ Rival FotC«« 

In the division of the nation’s 
resources the North fared far 
better than the South Only Jl 
states left the Union and 23 (21 
with West Virginia) reroamed 
loyal The population of the 
loyal states was about 23 000 000 
that of the seceding state®, less 
than 10000000, of whom 
than a third were slaves. 
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Hie wealth of the North waa estimated at more than 
twwe that of the South (excluding slave property) 
The North had every type of industry, mcludmg 
almut 00 per cent of the total manufacturing of the 
nation and most of its mineral resources The South 
was chiefly agricultural with a heavy dependence 
upon cotton production 

'The North had mote than twice at many wules of rail- 
roads as the South It also possessed the means of 
mautaining effective railroad operation whereas the 
South did not This was highly important because the 
Civil War was the first great conflict in which rail- 
roads furnished the chief means of transportation 
On the seas the North retained most of the United 
States Navy and most of the privately owned merchant 
vessels liie two mam assets of the South were 

(1) iti annies fought on mtenor lines thus lessen- 
ing transportation and communication problems, and 

(2) It had expert nulitary leaders notably m the East 
In the beginning both sides tried to raise troops 

only on a volunteer basis but they soon found it 
necessary to adopt a military draft The South resort- 
ed to conscription m 1S62 and the North the following 
year Both sides also had great difficulty m equipping 
their troops It was many months before Northern 
factories were produemg enough goods for the Union 
arroiex The South with little industrial resources 
bad to unport much of its equipment from Europe, 
running it through the naval blockade imposed by 
Union vessels throuRhout the war 

The Fint Year of Rar 

Dunng 1861 both sides hastened to create field 
armies The first major 'oattle came Jtfiy 51, 
when overconfident Union forces under Gea Irvin 
McDowell were routed at Bull Run (Manassas) by 
Confederate troops commanded by G»na Joseph 
E Johnston and Pierre Beauregard (see Bull Run) 
Tbis battle showed that the war could not be fought 
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without welt-trained soldiere. It also indicated that 
the conflict would probably last a long time. 

Throughout the remainder of 1S61 the fighting wa< 
concentrated in the border states. Federal successes 
under Gen. George B. iMcClellan m what is now Wes) 
Tiiginia helped keep that territory in the Unioi 
(see i^IcClellan). iMissouri remained loval due chieflv 
to the efforts of Capt. Nathaniel Lyon, Gen. John 
C. Fremont, and the Blair family (see Fremont). In 
Kentucky, Governor Beriah MagofEn attempted to 
keep that state neutral but without success Union 
troops occupied most of Kentucky throughout the 
war although a rump convention did pass an or- 
dinance of secession late in IS62. 

By the end of 1S61 two major battlefronfs had de- 
veloped. One was in the East where tErginia, Marv- 
land, Md PennsA'lvania suffered the bulk of the fight- 
The other front was in the West, at first along 
the Mississippi River and then later around Chatta- 
nooga, Tenn., and in northern Georgia. 

The War in the East, 1852 
On the Eastern front each side tried to capture 
the opposing capital. General lilcClellan, the first 
Umon com^n^r here, was a great drillmaster but a 
timd ^amor He was repeatedly outmaneuvered bv 
the Confederate commander, Gen. Robert E Lerl-ho 

V.. He pWeed ,o 


narrow peninsula between the York and James rivers. 
jMcDowell’s troops, held at Fredericksburg in defense 
of R'asliington, were to be held in reserve. The cam- 
paign got off to a slow start. The Annj" of the Po- 
tomac was delayed a month besieging weakl.v held 
T orktown and then was halted again at the battle of 
Fair Oaks (Seven Pines), ^lay 31-June 1. When Mc- 
Clellan was almost ready to attack Richmond, Mc- 
Dowell was ordered away to the Shenandoah Valley. 

In the Shenandoah Valley Confederate Gen. “Sfone- 
wall” Jackson had routed Northern troops in a light- 
rung advance on Harpers Ferr}-. From this point his 
‘■foot cavalry” seemed to threaten Washington itseh 
(see Jackson, Thomas J.). Jackson then slipped aws.v 
and hurried his men by train to Richmond. Here Lee 
had sent Gen. J. E. B. Stuart on a cavalrr' raid which 
brilliantly encircled IMcClellan’s forces '(see Stuart, 
James E. B.). Lee then took the offensive. He drove 
wlcClellan back in the Seven Dai's battles, entog at 
IMalvera Hill, July 1, 1862. 

Alarmed by Union failures. President Lincoln placed 
Gen. Henrj’’ W. Halleck in command of all Federm 
urmies. Halleck ordered McClellan to abandon his 
Peninsular Campaign and to unite with the Union 
forces in northern Virginia, then led by Gen. Joh^ 
Pope. Before Pope could be reinforced, Jackson = 
corps and Lee’s other corps rmder Gen. James 
^reet routed the Federals in the second battle of Bun 
Run, August 28-30. 

Lee now crossed the Potomac to invade Marj'land. 
He wanted to transfer the fighting to Northern sou 
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the duDaciic year ot igoi Union 
armies Imifed deep into the South 
to open the Miss ssippi Rher and to 

win control of all the Chattanooga 
wea. At the same time Lea a ch ef 
WoiUero thrust was turned back at 
Gettysburg These eictones doomed 
fte Confederecy Contributing to .v,. 


in liluiDph u, 

hsjor Southern ports ai 
ses of tbe Confedera 


tockade 


1 the weak 


»nd at the BWie tune to influence the tomine Congres- 
^ooal election, agamat Lincoln To protect hia rear 
^ capture Harpers Ferrv Mean 
We McClellan who had succeeded Pope acc dental 
i) obta ned a copy of Lee a general ordars He advanced 
Antetam Creek at SharpsHurg 
|V" ^^'iClelUn hea tateil for a whole day JacLson 
win three divisions made a forced march up from 
arpers Feny When the Un on troops floally did at 
ck on September 17 they met most of Xiee s remuted 
Late that afternoon Gen A P Hills division 
from Harpers Ferry ]Ust in time to prevent a 
pos ible decis ve Union victory {see Antietam) 
FfomAntiefamtoG.tty.bure 
me cnionvictoryat Antietam slight though itnas 
gave President Lincoln the opportunity to issue the 
mancipation Proclamation Th s decreed tbe free- 
J territory still in rebell on on Jan 

, Emancipation Proclamation) Tbe presi 

uent took this momentous step to introduce a new moral 
"tt!” war and to present foreign intersentoa 
Ifien Lincoln began a long Search for a general to 
«Qpe With the brilliant Lee McClellan was relieved 
cause he had the slows ns Lncoln phrased it 
.,® replaced bv Gen Ambrose Burnside who led 
p ® Anay of the Potomac to a dis istrous defeat at 
tredercksbuig Va Dec 12 1862 (see Fredercka- 
irg) The nett choice Gen FghtmgJoe Hooker 
“ttle better at ChancellorsMlle May2 3 1863 
^though the death of Jarkson here '\as a were blow 
” the Confederacj {see ChancellorsviUe) I*ow Lee 



again invaded the North advancing at® Pennsil 
vawa AtGettj.burg Julyl 3 1863 Lee suffered his 
hrst sling ng defeat but the North failed to follow up 
the advantage The hes tent Umoa leader iras Gen 
GeorgeG Meade whobadiehetedHookerjustbefore 
the batt e (Aee afee Gettysburg Hancock Winfield 
S Meade) 

Campaign. In the West 1862-At 
Throughout the war the Federal force, were more 
successful in the West In February IS62 Gen Ulysses 
S Grant advanced into Tennessee (see Grant) He 
captured Fort Henry on the Tennessee Riv er with the 
aid of Coramo A II Foote and his gunboats then 
cnyised to the Cumberland to take Fort Donelson 
After a desperate battle at fShibh April 6-7 1863 he 
cut the Confederate ralw ay commuc cat ons with the 
FastntConnth Miss (s« Shiloh) In this battle the 
able Southern general Albert S Johnston was mor 
tally wounled While Shiloh wa, bemg fought Gen 
eral Popes men and Footes gunboats seised Island 
Number 10 an important Confederate fort on the Mis- 
ses r pi River A few weeks later Commo David G 
Farr^t ran ha fleet past the batteries at the mouth 
of the Mississippi Kjver paving the way for the oc 
eupat on of New Orleans by Umon forces on Mav I 
1862 (see Fariagut) 

It was not until more than a year later however 
that the Mississippi was completely opened On July 
4 1863 aa Lee was retreat ng from his d sostrou, 
defeat at GeUysburg ticksbuig fell to General 
Grant after a desperate siege (see Vicksburg) Five 
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COMPARISON OF CASUALTIES IN TWO WARS 
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U the Korean fitting casujJties were far fewer than for either side in the TiVn •chee 


days kter Port Hudsoa, the last Confederate river 
fort, surrendered. 

To the East, Confederate Gen. John H. Morgan led 
a rdding party into Kentucky in July 1862. The fol- 
lowing summer he swept into Indiana and Ohio before 
hjs force was defeated and captured. Other raiders 
under Gen. Nathan B. Forrest destroyed Federal 
^ores and lines of communication in Tennessee. The 
^outhem Army of Tennessee under Gen. Bra.\-ton 
Bragg invaded Eentuck-j' in September 1S62 but was 
toed back by Gen. D. C. Buell’s Union army at 
Penyville on October 8. 

Bragg withdrew to central Tennessee, pursued bv 
tne Umon arm}' now commanded bv Gen W S 
Rosecrans. AtMurireesboro (Stones RiVer) he was del 
feat^ agam, December 3l-Januaiy 2. and retreated 
to {^ttanooga. Sk months later Bragg gave up 
Chattanooga without a struggle. He was thm reiV 
forced by Longstreet s coips from Virginia. At Cbicka 
mauga Ga., Sept. 19-20, 1863, the cSned ConL- 
erate forc« lashed back at the Umon troops. The 

for thp'fiS 1 but 

for the firm rtand taken by Gen. George H. Thomas 

and iiis men (see Thomas). 

Thoi^ now replaced Rosecrans, and Grant was 

l’r!“x\s'tT°S"rsr""^ ^ 

23-25, the mato Co^fSe 
amj m the West was driven from Tennessee free 

lo»arf Atlanta fightiiis . s,™ 

direct command of this Union drive wa^ Gra nV’L w ^ 
liantanant, <=.. T. 

nr Grant became commander in chief 

of all Federal armies and mover! hi- j 
ru^nia. Seeing that the f "" 

weakened Ws forces. Grant 


paign of increased attrition. 
He forced bloody but incon- 
clusive battles at the IVil- 
demess, Alay 5-6; Spotsj-I- 
vania. May 8-12; and Cold 
Harbor, June 1-3. He then 
circled Richmond and bid 
siege to the important ra'd- 
road junction of Peters- 
burg, Va. 

In July 1864, Lee sent 
Gen. Jubal Earlj' raiding in 
Shenandoah Valle}", hop- 
ing to repeat Jackson’s suc- 
cesses of 1862. Early, how- 
ever, was routed by Gen. 
Phih'p Sheridan’s cavakr 
who then ravaged the val- 
ley, destro}'mg Confederate 
food supplies (see Sheridan). 

In Georgia, Sherman’s 
Army of the West had cap- 
1864, and then inarched on 


tod .Atlanta, Sept. 2, ..... 

to the sea, Iea\"ing behind a swath of waste and de- 
struction 60 miles wide. Sherman reached Savannah 
December 20. AleanwhiJe Confederate General 
Hood, attempting a counterattack in Tennesee, 
was decisively defeated at Franklin November 30 and 
at Nashidlle December 15-16. 

From Savannah, Sherman turned northward to join 
forces nith Grant. This pincer movement against lee 
proved unnecessaiy, however. ,A Federal victoiy at 
Five Forks, I'a., April 1, 1865, forced Lee to abandon 
both Petersburg and Richmond and flee wKtwaid- 
Finally, with his army depleted and his supplies at- 
hausted, Lee surrendered to Grant at Appomattox 
Court House, Va., .April 9. Sherman took the surren- 
der of Joseph Johnston’s army in North Carolina -April 
26. On Alay 4 Gen. Richard Taylor surrendeied the 
Confederate forces in Alississippi and Alabama. 
Three weeks later Gen. Kirby Smith surrendered the 
trans-AIississippi forces in Texas. The war was ox er . 

The War at Sea 

Early in the war President Lincoln proclaimed a 
blockade of the entire Southern coast line, and by 
pressing all kinds of ships into use, severely curtailed 
Confederate shipping (see Blockade). Southern eSorti 
to break the blockade were in vain. The chief hope, the 
Memmac (Virginia), could get no better than a diav 
in its famous battle with the Monitor in 1862 {f'^ 
Alonitor' and ‘Alerrimac’). 

Several commerce destrovers were built in England 
for the Confederacy. They did much damage to 
Northern shipping but they could not raise the block- 
ade. Gradually the Union tightened its grip on the 
by capturing the Southern ports through 
blockade runners smuggled supplies. New Orleans leh 
first, in 1862. In 1864 Farragut’s warships tws 
Mobile harbor. The next year Fort Fisher, guarding 
Wilmington’s harbor, was stormed by Comdr. Da^ 
Porters fleet co-operating with land forces under 
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States uantei war and when British 
workingmen learned that the Union 



was fighting for the cause of free labor 
their eympatl es were all with the 
North England found other sources 
of supply for cotton and profited 
from trade as a neutral 
Frame however was openly hoa 
tile to the United States Napoleon 
III even sponsored an expedition to 
Mexico aimed at niak ng that repub 
lea atellite state of France The 
p ippet Mex can emperor Archduke 
Maximilian of Austria was executed 
for hiB trouble m 1867 (SfC also 
Mexico ) 

War on the Home Front 
One of the big problems on the 
home front was the large group of 
Northerners who opposed the war 
These copperhead* as they were 


Gen A H Terry (see Porter David D) A bttle 
aore than a month later Gherman s capture of 
Charleston sealed off the last major port 
Foreign Affair* During the War 
At the beginning of the war the ^ulh counted 
heavily on foreign mterventon It believed that 
European nations particularly England must have 
Southern cotton for their industries and that if 
necessary they would fight the North to get it In 
1861 the Confederacy dispatched two agents to Eng 
land and France but Federal warshios took them off a 
British sh p as prisoners of war This incident nearly 
mvohed the United States and Great Britain m war 
(«e Trent Affair) 

The Union protested to Great Br tain about the 
commerce destroyers which the British government 
permitted to be bnilt in local shipyards The roost fa 
mous of these vessels was the Alabama coromanded by 
Capt Raphael Setnmes (see Alabama Claims) Other 
difficulties arose from the enforcement of the Federal 
bbekade Fortunately neither Britain nor the United 

THE PURSUIT OP THE CBNERi 


called organized secret soc et e« such 
as the Kn ghto of the Gol len C rcle They sought to 
embarrass the government by discourag ng enlist- 
ments opposing the draft and even hclpmg Confed 
erate prisoners to escape Copperhead* became influen- 
tial m the Democrat c party and m the elections of 
1862 scored important victor es in Illino s Indiana 
and Iowa 

Id 1804 the peace-at-any price element wrote the 
Democratic platform calling for an immediate en 1 to 
the war They Dominated General McClellan for the r 
pre*dcDtial canddate but he came out openly for 
wiDDing the war Pie ident Lincoln was renominated 
by the R^ublicans under the label of Union party 
Although the popular vote was close Lincoln carried 
allbutthreeslatee— New- Jersey Delaware and Ken 
lucky Voting tor the first time was Nevada admit- 
ted as a state Oct 31 1864 Much of Lincoln B success 
was due to Sherman a timely victories m Georgia 
To the peat misfortune of both North and South 
President Lincoln served but six weeks of his second 
term He was shot by John ^^llkes Booth April 
14 1865 anddied the following day 
L less than a wi^k after Lees sur- 

" render 


T1 e victory of the Federal forces 



estabbshed that no state could se- 
cede from the Un on or even nulbfy 
a natona! law The war paved the 
way for the adoption of the 13th 
Amendment which forbade the use 
of sUve labor m the United States 
(sH Un ted States Const tution) 
After the war the Un ted States 
faced grave problems of readjust- 
ment and reconstruction The eco- 
nom c social and pol tical out- 
gro vths of the war are discussed in 
Recon«truct on Per od (See also 
United States History ) 
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Clams and mussels. Along the Atlantic coast of 
North America clams are eaten b}’ more people than 
any other shellfish, probably because they can be gath- 
ered along the beaches bj- amateurs as n ell as bj- com- 
mercial fishermen. IVhen the Pilgrims landed at 
Phmouth, the Indians taught them to dig clams in the 
sand flats. Many a time this lesson kept a Pilgrim 
familj’ from going hungrj'. A favorite picmc of shore 
towns today is the clambake. The clams, along with 
com, potatoes, and fish or chicken, are roasted in a 
hole in the beach, lined with hot stones and packed 
with freshly gathered seaweed. 

Clams are mollusks of the bivalve group; that is, 
they have two shells connected b}' a muscular hinge 
(see lilollusks). Two kinds of clams comprise most of 
the production along the Atlantic coast Tlie soft- 
shell, or long-neck, clam (Mya arenana) is the only true 
clam to a New Englander. The hard-shell, oi little- 
neck, clam (Venus mercenaria) is known by the Indian 
name quahog or quahaug. Soft-shell clams are found 
from Cape Cod north to the Arctic Ocean; hard-shell 
clams from the Cape south and along the Gulf coast. 

Soft-Shell and Hard-Shell Clams 

Soft-shell clams live buried in the mud or sand of 
tidal flats. When the tide covers the flats the clam 
extends its siphon up to the surface of the sand. The 
siphon consists of a pair of tubes Ijing side by side. 
Water laden with oxj-gen and minute food particles is 
drawn into one tube; water carrjmg carbon dioxide 
and waste products is forced out from the other tube. 
Through the siphon also the eggs and sperms are 
expelled into the nater. When the tide ebbs, the clam 
withdraws its siphon. This causes a spurt of water 
which reveals its position to clam diggers. 

Hard-shell clams have shorter siphons and live on 
bottoms where the}' are constantly underwater. Thej- 
burrow only deep enough to cover the shell. Both 



ANATOMY OF A FRESH-WATER CLAM 



Fresh-water clams lack the siphon of the marine clams._ Both 
kinds have a digging foot, and the internal organs are sinuhr. 


kinds have a fleshy, wedge-shaped foot with which 
they burrow and move from place to place. 

The eggs and sperms of the hard- and soft-shell 
clams are discharged into the water where fertilization 
takes place. Within 10 or 12 hours a free-swimming 
larva hatches from an egg. The laiva is about 1/300 
of an inch long. In three to six days it sinks to the 
bottom. There it spins a thread called a bj'ssus and 
anchors itself to a stone, shell, or bit of seaweed. It is 
now about the size of a grain of sand and the shell is 
verj- thin. UTien the shell is about one-quarter inch 
long the clam begins to burrow into the sand. Finally 
the gland in the foot which secretes the byssus thread 
is absorbed, and the mature clam never again leaxK 
its burrow unless it is disturbed. Few clams in their 
early defenseless stages escape being eaten by other 
forms of marine life. Clams reach a marketable size 
of two and a half inches in about two years. 

Commercial fishermen take soft-shell clams by dig- 
ging with special hand diggers. Hard-shell clams, in 
the large beds off the Gulf coast of Florida, are taken 
by dredges to which a rakelike digging apparatus i- 
attached. Indian money called “wampum” was made 
from the hard shell of the quahog. The dark purple 
spot at the hinge was the part used. The shell wa^ 
rubbed on a stone until only a purple bead remaiimd. 

Important salt-water commercial clams on the Pa 
cific coast are the littleneck clam (Paphia slaminea). 
the butter clam (Saxidomus nutiali). and the razor 
clam (Siliqua patuld). The razor clam, found from t e 
Sea of Okhotsk to Monterev, has a long, elliptical she* 
with a sharp edge. The United States catch of clams 
is marketed fresh and as canned clams or clam 
chowder. Large quantities are also used as fish bait. 

Fresh-Water Clams and Salt-Water Mussels 

Fresh-w ater clams and salt-water mussels belong o 
another, but closely related, group. They 
the hard- and soft-shell clams in several ways. T 
have imperfectly developed siphons. The inner s e 
is pearly instead of porcelainlike. The gills are formw 
in a different manner. The eggs are fertilized in 
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gills where the lanae hatch After the larvae of 
fresh water clams are expelled into the water the> 
attach themselves to the fin^ or gills of fislies where 
they complete their development Silt-water mussels 
sink to the bottom where they attach themselves b> 
the bjssus to rocks or other musxeU Unlike adult 
hard and soft-shell clams they retain the bj-ssus 
One kind of mussel edufw) is a popular 

food m Europe The fresh w ater clams of the Missiv 
sil>piRi\ er are commercially important as the source of 
•hells from which ‘ pearl ’ buttons are made (*« But- 
tons} True pearls are sometimes found intheseclams 
The geoduck, or gweduck {Glycymerit gentropt) is a 
great clam found in Puget Sound It may messuie 
three feet from shell tip to siphon tip The giant tn 
dacna clam (rndacno gigaa) of the coral islands •>) 
East Indies and the Pacific Ocean is the brgest shell 
fish known Some soecimens weigh 400 pounds or 
more and are said to live as long as a hundred years 
Clams and mussels belong to the class 
(hatchet foot) of the phylum Molluica (s« MollimW 
Soft-shell clams belong to the family Myactdat hard 
shell clams to the family 1 tnendae razor cUros to the 
family Sohnidae all of which are in the order ar/eo- 
d^macea Fresh water clams belong to the faiwly 
Unuinidae salt-water mussels to the family 
both of which are in the order Pnonodeamacta 
C(-4RK, George Rogers 
(1752-1818) The vast re- 
gon now occupied by the 
five states of Ohio, Michi 
gan Indiana Illinois, and 
Wisconsin was won for the 
United States by the vision 
and danng of one man 
George Rogers Clark 
When the Atnencan Rev- 
olution broke out, Clark 
knew, as did the Bntish, 
that in the wild country west 
of the Allegheny Moun- 



taiifi victory depended largely upon which side the In- 
dians took Tile British w ere stirnng the Indians up to 
attack the American settlements Clark knew the only 
waj to prevent this was to dnv e the Bntish from their 
posts He therefoie raised a force of about 175 men 
and m the summer of 1778 brought under the Amer- 
ican flag three imnoitant Bntish posts — Kaskaskia 
and CahoLia, on the Mississippi River near St Louis 
and Vincennes on the abash River 


A Desperate Venture 

tthile Clark was wintenng at Kaskasku after in- 
ducing the chief tnbea of the western country to sign 
a treaty of peace he teamed that a British expedition 
under Henry Hamilton lieutenant governor at De- 
troit had retaken Vincennes Clark decided that he 
could beat Hamiltra only b> catching him off guard 
with nsurpn&e winter attack before fresh troops could 
reach him in the spring On Feb 7, 1779 he set out 
on this desperate venture 

For much of the march of ISO miles, the men had to 
wade through icy swamp* and nvers holding their 
nflesabovetbeirheids Toward the end they ranout 
of food On February 23 Clark and 130 men reached 
the W aba«h That night they surrounded Fort Sack- 
ville the British po<it at tmeennes and opened a 
deadly fire with their long Kentucky rifle? Next day 
Hamilton deceived into thinking the Amencan force 
largerthanitwas surrendered Thereafter the British 
only had men enough in the west to hold the Great 
Lakes region and the Americans were able to claim 
all this western land when the Revolution endeil (kb 
Revolution Amencan) 

Clark't Early Life and Later Career 
Clark was born on a Virginia plantation Nov 19, 
1752 At the age of 22 he was a surveyor in the Ken- 
tucky country then a part of Virginia He gamed 
military experience in Lord Dunmore’s War of 1774 
against the Indians <«e Sevier) After the Revolution 
broke out he persuaded Patrick Henry, governor of 
ViigiDia to let him raise a force and try out his plan, 
though he was only a youth of 25 After the war, 
Virginia made him a bngadier general and gave him a 
grant of land but nev er paid nearly 820 000 due him 
for the expenses of his troops and his own pay For a 
time he sen^ as land commis'uoner but lost this 
position as the result of intrigue 

Clark spent his declimng yeara in poverty on his 
Jjnd at Clarksville Ind . aided only by 8400 a year 
which Viiginia granted him for life in 1812 He died 
Feb 13 1818 in his sister s home at Locust Grove, 
nearLoiusviUe Ky where he is buned A splendid 
building was erected in Vincennes in 1931 as a me- 
morial to him The \\ illiam Clark of the Lewis and 
Clark Exp^ition was his younger brother (see Lewis 
and Clark Expedition) , , 

In piehistonc times men found that clay 
be molded and then baked hard Thus thev 
learned to make pottery vessels to hold food and 
dnnk They u»d clay al«o to daub the walls of their 

huts later they made brick from clay Clay is still one 
of om- most useful raw materials Portbnd cement 


CLAY 


— 340 

COMMON CLAY HAS MANY IMPORTANT USES 
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These pictnres Enggest the leading nses for clav rrodncfs. Ton 
row: In budtog materials, Tarrons clays enter into commoi 
and face bnck, dr^ pipe, roofing tile, terra cotta, plaster, 

and cenwnt. Special fire and stoneware clays furnish linings 

Me? and glased wifh chlM^lay! M'^weUs°nse clay^m?o'f^ cluna°cray. Potteg Md s'tonew'are'are made of 

i \ju eus use ctay m rotary stoneware clays. Paint is ^ed and extended with emu- cw 


drilling. Various oils are filtered and decolorized ^th 
tonite and fuller*5 earth. Chinaware is made of china n J, 
or kaohn. Bottom row: China clay snpplies ns w.a 
high-grade tile. Rubber products such as tires may ^ 


has clay in its composition. Bricks and drain pipes are 
clay mixtures which have been baked in great heat. 
Potteiy, from the heaviest nuxing bowls to the most 
fragile porcelain tea service, is made of clay. Clay is 
also used for glazing paper, in making insecticides, and 
for clarifj-ing food products, wines, vinegar, and cider. 

Composition and Properties of Clay 
The properties that earU- man discovered in clay 
and that make it so useful today arise from the fact 
that clay is composed of small particles, many of 
which can be seen only with an ultramicroscope. The 
smallest particles are colloidal; they can hold a film 
of water, firmly bmmd or adsorbed on the surface bv 
electrical attraction (see Colloids). This water kets 
as a lubricant which enables the particles to =lip 
easUy past one another; hence wet clay is plastic 
Balmg drives off water; the particles adhere to one 
another; and the baked object becomes hard and water 
jelly-l^e surface of the coUoidal parUcles 
absorbs dyes and grease, a quality which makes 
day useful m laundries. Water causes clay to expand 
and certam t^s are used in stopping leaks in en- 
gmeermg works. A certain amount of clay is neces- 


sary in good son, because it prevents water from 
draining completely away (see Soil). 

We all know the biblical stoiy of the captive fee’' 
ites in Egypt who were forced to make bricks without 
straw. Dr. E. G. Acheson, a distinguished AmencM 
inventor, wondered if straw did make a difference m 
the quality of bricks. He boiled some straw, mhw 
the resulting liquid with clay and found that the 
plasticity was greatly increased. The active 
was tannin, and clay treated with tannin is called 
“Egyptianized clay.” 

Formation and Varieties 

Clay is an earthy substance formed by the decoropon ^ 
of certain rocka. jE’nre clay consists chiefly of sihca 
al umin a, but most clays contain impurities which , 
different kinds their distinctive qualities. It is 
the most widely distributed of all materials. DtuiflS 
Ice Age glaciers accumulated vast quantities of 
when they melted they left large deposits. Many 
stayed where the glaciers left them; others were earn ^ 
s^ams and rivers to continental ^ges or to 
nhen beds of clay are solidlfled by pressure and t.?/ 
neath other sediments they form the rock known as r 
Ground-up shale mixed with water becomes clay again, l 
is a la min ated variety of rock formed by the great coinp 
fiion of shale. 
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Pottery a tnaJe ctieQy from 6ail elau aad Jtati s or m 

tknaeUy, toth of ^h.ch are fioe h gUy plastic «id Ament^ eystem " In the beginmng ofhis Career he 
nearly white when burned BaU clay la found « Kentncky espcna% diatmguished hlin=e]/ by iw eaertrv in 

^rchin^ (lofty 'hiiiiThi^’a^rr.^ Ss? 

in China from which deposits were first taken ^he TTnited ^ haw^," as they 

"lates mines about half the kaolin m use ch^ ,a the tailed, by their Combined eloquence persuaded 

extensive depoa ta also oecur » a rehctant Congress and President to a declaration 
any imniJ^ cfav that Brvfc e/apt include ahnort of hostilities against Great Britain in 1SI2 At the 

contauimg a large percent.^ 0(1, me m.kea Beal'S ‘^glorious War Clay waa chosen One 

^ck whde one containing considerable iron bums red “ ^ho drafted the treaty of Ghent 

many bricta are made from ground up shale Pavingtwiplc • •• - 

requires a clay that contains a high percentage of lime «m 
sad sn sfkal, m order that it may glass well in bun, ng 
BeT^mUe Used largely in steel mills in ml weU dnllmg 
and in laundries has a higher colloidal content than moat 
oth« clays It occurs m many states but is mined chiefly 
m Wyoming and South Dakota AdoU clay baa been used 
Mce ancient times for making sun-dned leiek 
Clay. Henht (1777-1852) For 40 years Henry «u 

Clay exercised a leaderskp m the polities of the United he was one of four candidates, none of whom received 
Slates that has Beldom been equaled He was a man a majority of votes In such an emergency the choice 


By a cunous turn of fortune the conflict so zealously 
advo<»ted by Clay, brought forth as its chief hero 
General Andrew Jackson, the man who later on was 
to prove the chief obstacle between Clay and the 
White House 

An unfortunate circumstance connected with Clay’s 
first candidacy for the presidency reflected unhappily 
the rest of his public life In the election of 1824 


cf charming personal traits, powerful 
emotional oratory, and brilliant 
slafe'Dianship, and he was greatly 
loved and honored by hundreds of 
thousands of his fellow countrymen 
like hjs great contemporaries 
Oalhoun and Webster, he failed to 
gam the presidency and repeatedly 
Saw that prize go to men of lesser 
powers In part the e’lplanalioo of 
tbs lies in the honesty and patriotism 
polities which created enmities 
tbch less prominent men escaped 
Clsy was bom on afrontier farm in 
the Western part of Virginia, in a low 
jwampy neighborhood called “the 
siMhes” He attended school trregu- 
arly m a one-room log-cabin school- 



of president rests with the House of 
Representatives Clay stood fourth 
on the list and, m accordance with 
the Constitution, was dropped from 
the list of candidates Crawford, 
another candidate had been stricken 
with paralysis The choice therefore 
lay between John Qumey Adams and 
Andrew Jackson, the two remairung 
candidates Clay used his influence 
in favor of Adams who was elected 
Vrlien Adams appointed Clay to be 
his secretary of state the charge of 
“bargain and corruption' was at once 
raised by Jackson’s friends In fact 
there was no shred of evidence on 
which It could rest But eceentrio 
John Randolph of Virginia apoke 


- 6, and helped his widowed mother between times openly in Congress of ‘ the coalition of the Puntan 
by plowmg the fields and carrying to the mill the bar- with the blackleg’’, and referred to Clay as “this 
Vested gram In aften^ays he was often called the being, so brillunt yet ao corrupt, which, like a rotten 
' mill boy of the slashes ’’ Encouraged by bis st*|>- nuckerel by moonlight, shined and stunk ’’ Clay im- 
fither, he studied law and was admitted to the bar medutely challenged Randolph to a duel After inef- 
when 20 years of age Shortly afterward he removed (eclive shots by both, Randolph fired his pistol in the 
to Kentucky, where his great gifts of leadership and air with the remark, ' I do not fire at you, Mr Clay” 
eloquence soon won for him a place in the Kentucky Thus ended what Benton called “the la^t high toned 
Legislature After ^wo years of brilliant service he duel I have witnessed ” The ' bargain charge,” in 
was chosen to fill a vacancy m the United States Sen- spile of its injustice, followed Clay to the grave 
ate (in 1800)^ and although he had not yet reached In 1832 and m 1844, Clay was again a candidate for 
the legal age of 30 he was permitted to take bs seat the presidency but was defeated, first by General 
In 1811 he was elected to Congress, andon tbevery Jackson and then by James K Polk This third 
first day of the session was chosen Speaker of the defeat, by a man whom Clay had ndiculed, was not 
House With the exception of one Urm wbch he very gracefully received In 1840 and m 1848 Clay 
refused, he remained representative and Speaker for had sought the presidency but was defeated m the 
the next 14 years Whigpirtycoavention, first by General Harrisonand 

Ttroughout his pohtical career Clay took an active then by General Zaebary Taylor 
part m the measures of the day He advocated a Inadditwato IQyearsmtheHouseofRepresenta- 
protective tanS and favored a policy of “mtemal bves, Clay served for almost 20 years m the Senate 
improvements”— that 18 road making canal building, It was here ^at he earned the name of the Great 
“d the like, by the national government-on a wide Pacificator by finding solutions for numerous con- 
Male throughout the country This he called “the troversws between North and South 
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Three times Clay was able by his compromises to 
bring about concessions which wliile satisfj’ing neither 
North nor South delayed the ine\'itable struggle. In 
1820 while still Speaker of the House of Eepresenta- 
tives he played an important part in the Missouri 
Compromise. In 1833 when South Carolina at- 
tempted to nullify the tariff and threatened to secede 
from the Union, he stepped into the breach nith the 
compromise tariff of 1833. And in 1850, at the most 
severe crisis the country had 3 ’et faced, he again came 
forward as the author of the Compromise of 1850, 
which dela 3 'ed the Cml War for a decade. 

Aluch of Cla 3 '’s success in compromismg differences 
was doubtless due to his personal charm and mag- 
netism. Anecdotes were told in nliich his charm of 
manner and personality were e-irtravagantb' praised. 
His voice was likened to the pipe of an organ mth a 
thousand variations, and under the spell of his 
eloquence vast crowds laughed or wept as he wished. 

Clay died in June 1852, two 3 'ears after his distin- 
guished contemporary Calhoun. Five months later 
Daniel Webster died, and the “Great Trio of Oratoiy,” 
as the three were called, passed into history. 
Glem'ATIS. Among all 
climbing plants there is none 
more attractive than the 
clematis, with its white or 
purple hlossoms. UTienithas 
gone to seed it is more at- 
tractive still. Its gray silky 
tufts of seed clusters look 
like wreaths of leaf smoke 
puffing over the idne. IlTien 
they are ripe the wind catches 
the long slender plumes, 
and they carry the seeds far 
and wide. 

One largely cultivated va- 
riety is the white clematis, 
or i,Trgm’s bower, which is 
covered with spra 3 's of fra- 
grant white blossoms. The 
well-known blue clematis 


CLEMATIS 


BLOOM 



Tills spray of wMte clemaUs in bloom suggests the deli- 
Cate appeal of the flowers. 


with its handsome large purplish blossoms, came orig- 
maUy from Japan. It needs a rich soil ^ 

States The flower clusters are genera^ blue or 

GlEMENCEAU (JcM-7nan-SS'), Geohct-c; 

EUGE.VE (1841-1929). “The man who sav^d STe 
m the hour of her deadest peril!” Georges Clemem 
ceau was a white-haired old man of 77 A 
this acclaim. He did so by a^enti tbT v '""“r 
prime minister in 1917, when 
lose the first World wkr, and 
the fight until victoiy came the next year “ 

Clemenceau was bom in Brittany Sent OR 
He studied medicine, but was imprison^' hJ 
was 20 for shouting '-Long live the Bepub^c!” Pa* 
durmg a celebration m honor of Emperor Napoleon m 


Upon being released he came to the United States. He 
practised medicine in New York Cit 3 ', then taueht 
French in a girls’ school at Stamford, Conn. Thereie 
married Alary Plummer, but they were divorced. 

In 1869 warning of a political crisis drew him bad 
to Paris, and he plunged into a public career. He was 
elected ma 3 ’’or of Alontmartre during the Franco- 
Prussian War, and to the General Assembly in 1871. 
Thereafter a long and stormy political career earned 
him the nickname “Tiger.” He supported his political 
positions with flaming editorials in his paper Ia 
Justice, and fought seven duels before he was forty. 

In 1893 mention of his name in the Panama Canal 
scandals lost him pohtical favor, even though he 
proved himself blameless. But in 1896-97 the famo'js 
case of Capt. Alfred Dre 3 'fus of the French army gate 
him a new passport to power. Dreyfus had been con- 
victed of selling military secrets to Germany and con- 
demned to life imprisonment on Derfl’s Eland in 
French Guiana. He came of a wealthy Jewish familr, 
and at the time anti-Semitism was strong in France. 
Hence many'thought thathe was therictim ofaconspir- 

acy. The novelist Emile Zola wrote for Clemenceau’s 
journal, L’Aurore, a famou- 
article ‘J’Accuse’ (I Accuse). 
The case was reopened and in 
1906 these two won their fight 
for ■vindication of Dre3fu5. 

This success brcu^t Cl^ 
menceau a new political ca- 
reer. L’Honwie Libre (The 
Free Alan) his newspaper, 
was suppressed in September 
1914; but it reappeared two 
day's later as L’Hoinne 
chatnS (The Alan in Chains)- 
Three years later came the 
call to save France. 

An anarchist fired two b* 

lets into Clemenceau on Feb. 
10, 1919, but he recov- 

ered in three weeks ssi 
continued to preside at the 
peace conference. In 1922, at the age of 81, he tourcu 
the United States to urge cooperation with Europe- 
He died in 1929. 

Gleopa'tra (69-30 B.C.). Alany legends climer 
about this fascinating queen of Egypt. Because sj- 


captured the hearts of two of the greatest men 


day, and brought one of them to ruin, Cleopatra^ 
gone down in history' as a heartless, scheming 
But she had many' other quahties. One historic = 
of her, “She was not especially beautiful, but abe 

a wonderful voice and the seductiveness whim a 

tracts men; and she was intensely alive, tirele«. 
quite fearless . . . Apart from her attractions sue ^ 
highly educated, interested in literary studies, 
conversant with many languages.” . 

Cleopatra was part Alacedonian and part 
Egyptian. Upon the death of her father, Ptolemy 
she became, at the age of 17, joint ruler witn u 
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t«n year-old brotl er Ptolemy XII Three ci.eopatra appears before caesar 

yearshtershewas dnven from the couu 

try by an upnsiDgm the interests of her j ^ fl 

brother and his advL«ers ^ 

AtthistmeEgj-plwasanmdependent , it iK# 

ally of Rome Shortly after Cleopatra b 3^ y<~L ji > f <«| 

fl ght Jul us Caesar reached Egypt m pur js \ l-\-/ I J 

sut of his enemy Pompey lace Caesar isV t rfl 

Julus Pompey the Great) \\hen Cleo- y, « I 

patra heard that Caesar was % th her I 

brother at the palace in Aletan Ir a she , *mL*V 

bnbed a boatman to take her to the '■?.>* i'^/l 

Roman general Captivated by I erol arm ,, \^J 

the 52-year-old warror was ea ly per '‘*5 j / ktWyjK 

suaded to help her regain her tl rone A ^ TavV •/ 

brief war followed and Ptolemy XII was j I 

slan Caesar restored Cleopatra a throne * A ^ yt M 

makmgherjountestbrotherjointruleras X^l 

Ptolemy XIII (k '1 ^ 

Cleopatra bore Caesar a son called by ?! f i! \ 

the Alexandrians Caesanon ( Little Cae- 

sar ) Cleopatra followed Caesar to a 

Rome and remained until hewasassos- jfe t ”* ) 

sinated Soon after Caesars death »i. » ii - l^« ^■ ■>i *Sl ll n ■ ^I ■ * ■> >^- - -* 

M.my xiii ™ ^,h.p! .1 

a«p»tt, s raiigat on .od the i«ee» ‘•" •vK.'S'.’.iirSm.w nViruv wyrsii.ror!!.';' ■' ”• 

set her son by her s de as Ptolemy Caesar 

After Caesar s death Mark ^tony and OcUvud Now Octevian feanng that Coesanon would prove 
had become ]o nt rulera of the Roman Empire An a menace to his power persuaded the Senate to make 
tony sent for Cleopatra to come to him at PaisuH and war on Antony In a battle at Act um m 31 b c 
an! er the charge that she had aded tus enemies Antony and Cleopatra were disastrously routed The 
She went not as a pen tent but as a proud queen She queen fled to Alexandria with her ships followed by 
sailed Up the river Cydnus m her barge w tb her Antony Greeted sa be reached the e ty by the false 
attendants clad m the robes of the goddess Af^rud le newa (hat Cleopatra was dead Antony lolled himself 
Antony was fa«c nated by her lie forgot the charge by thiwlmgasword into hia breast 
against her and followed her to Alexandr a For the last tme Cleopatra tried her powen of 

A gay Vinter of extravagant fe^t vittes followed fasc nation in a vain attempt to charm Octavian 
At the end of the winter however Antony returned Then learning that be intended to lead her m chains 
to Rome and to strengthen h a alliance with Octavun m his triumphal process on through the streets of 
mamed Octavian s sister Octavu Meantime Cleo- Rome she kited herself— tradition says by the stmg 
patra had borne him a twin son and daughter Finally of an asp which she ordered brought to her m a basket 
tinng of OcUvia Antony returned to Alexandm and of fi(P Caesanon (Ptolemy XIV) was murdered by 
married Cleopatra according to Egyptian law Octavian a short time after Cleopatra s death 


locBBB i«or al auaea ibarauai taaefliClaapat a tnvmahaQt at tba 
•a at ha dana(trck Tharaiauas a hr Jets ISaa Ga aoi 


The STORY of CLEVELAND’ 

ptEVELAND Grover (1837 190S) My ancestry 
^ Mr Cleveland once sa d was made up of God 
feanng mdustnous men and good women who did thnr 
duty as best they could and this is all I Imow or care 
to know about them smee there could be no better 
or gin than such as these 

Bom at Caldwell N J Stephen Grover Cleveland 
was the fifth of nine ch Idren of a Presbyterian imni»- 
ter Ha father s saUiy rarely exceeded $000 a year 
IVhen young Gto\ er was four years of age (be dropped 
the name Stephen when a boy) the family removed 
h) Fayetteville N Y and subsequently to Clinton 
n the same state. He was reared m a home whw 
the atmosphere was kindly and Christian and aD the 
children received a fair education 


S Two ADMINISTRATIONS 

When Ctevekuid was just ready to enter Hamilton 
College his father d ed and it became necessary for 
the young man to seek employment to help support 
the family He borrowed $25 from a ne gbbor and 
started out to seek Ins fortune m the West But he got 
no hirther than BuSalo for there an uncle persuaded 
turn to rema n procuring for him a position as clerk m 
a bw office 

He stud ed law with the same dihgence and per- 
aevennee wh «h marked all hia activii es and in 1859 
was admitted to the bar When the Civil War came 
and be was unable to enhst because of the necessity of 
supportuig his mother and sisters he borrowed money 
moider tofure a substitute 

Ctevdands political hfe began with his appomt- 
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ment as assistant district attomej' in 1863. In 1870 
he Tvas elected sheriff. While seiring in this office he 
hi m s elf sprung the trap which hanged a convicted 
criminal rather than hand over that unpleasant task 
to a deputy. “Public office is public trust” — an 
expression attributed to Cleveland in one of his presi- 
dential campaigns — ^well describes his attitude towards 
every pubh'c position that he ever held. 

His public career advanced a stage when, in 1881, 
he was elected mayor of Buffalo on the Democratic 
ticket. Good men of both parties looked to Cleveland 
to bring order out of chaos in the cit 3 ’’s affairs, and 
they were not disappointed. He put the business of 
the citj' on a footing of efficiency. 

Then, in 1882, Cleveland was elected governor of 
New York by an overwhelming vote. In this office 
he pursued the same fearless energetic course which 
had marked his career in Buffalo. He vetoed so manv 
bills which he regarded as bad that he won for himself 
the nickname of “the veto governor.” Although the 
baser elements of his party were offended by his 
policy, he won a large following among the better and 
more intelligent classes. 


Rapid Rise to the Presidency 
Cleveland had been elected governor before his 
term as ma^mr was finished. Before his term of office 
as governor had expired he was elected president of 
the United States. Nominated in 1SS4 by the Demo- 
crats, with Thomas A. Hendricks of Indiana as 
canditate for vice-president, Oeveland’s Republican 
opponent was James G. Blaine, one of the most bril- 
liant and popular leaders of that triumphant partv 
A bitter campaign followed, in which the personal 
.character of each candidate was viciously assailed 
When Cleveland’s campaign managers asked hi^ how 
th^ should make answer to a minor scandal which 
had been dragged out of his past, he answered “Tell 
the truth.” The vote was exceedingly dose, but 
though the support of independent voters (caUed 
Mugwumps”), Cleveland won. 

Cleveland’s first term as president (18S5-1SS9) was 
marked by the same notable independence which he 
had ^played as mayor and as governor. From the 
fimt ^ showrf a ^position to take the entire respon- 
adnu^tration on his own shoulders 
He defied the Senate s demand for certain documents’ 
declaring that the president was not subject to ik 
orders m such matters. He used the veto with such 
frequencj- that he became known as “the veto 

the preadents who had preceded him put together 
■ Most of these were pnvate pension measures which' 
f f mve^^igation. Cleveland decided S 

not founded on merit. 

_ On the question of the application of the Ch-il Ser 
nee Law (passed m 1882) President CIpvoI, r j 
hi^^elf between two fires. His “MugwiSp” 

spoils Of office after theh2ryL"^::e& 


land completelj' satisfied neither section of his fol- 
lowers. He refused to make a wholesale removal of 
Republican office-holders, yet he did make encash 
changes to dissatisfy the reformers. History wifl 
credit h i m , however, with materially advancing the 
cause of chdl service reform. 

In 1888 Cleveland was a candidate for reelectioa. 
but was defeated bj* the Republican candidate, Ben- 
jamin Harrison. This result was in part caused by 
the revolt of certain elements of his own party and the 
lukewarmness of the“AIugwump3”;it was chiefly due, 
however, to the bitter opposition of the manufacturing 
interests to Cleveland’s tariff policy (see behtr). Fol- 
lowing his defeat Cleveland retired to New York City, 
and for the next four years quietly practiced law. In 
1892 he was again nominated over the opposition of 
the Democratic leaders of his own state. This time 
he triumphantly' defeated President Harrison by a 
vote in the electoral college of 277 against 145. 

This smprising result was chiefly due to the tariS 
question. On principle Cleveland disbelieved in a 
protective tariff. The growth of a large surplus in the 
Lnited States treasury showed, moreover, that the 
tariff rates at that time were higher than was needed 
to provide revenue for the government. Cleveland 
believed that such a surplus could only lead to recHes 
extravagance in national expenditures. Accordingly 
he had urged tariff reduction, and in 1887 had broken 
all precedents by devoting to this subject his entire 
annual message to Congress. A revenue tariff, called 
the hlills bill, had then passed the House, hut it was 
£0 amended by the Senate that the House refused to 
accept it. The tariff thus became the leading issue 
in the election of 1888, and the rn.ain cause of Qeve- 
land’s defeat. Since then the Republicans had used 
their victory to further increase tariff rates in the 
ilcKinley tariff of 1890. 

Hifficulties of Second Administration 

Cleveland’s second election to the presidency, in 
1892, with Adlai E. Stevenson of Illinois as vice- 
president, clearlyshowed that the country disapproved 
of the Republican tariff policy. Nevertheless in his 
second administration Cleveland was little more suc- 
cessful in securing from a Democratic Senate a “tariff 
for revenue only*” than he had been in his first term 
from a Republican Senate. Indeed, he was so dis- 
satisfied with the Wilson-Gonnan bill, as it was EnsSy 
passed, that he styled it an example of “party perfidy 
and dishonor,” and allowed it to become a lawwithout 
his signature. The next year the Supreme Court 
still further increased popular discontent hy declaring 
the income-tax provision imconstitutional. 

Altogether Cleveland’s second administration (1S_9J" 
1897) w^ a stormy one. Almost at its beginning, 
speculation, extravagance, the prospect of a change m 
the tariff, and uncertainty as to the currency coi^ 
bined to produce the Panic of 1893. Scores of banks 
failed, and hundreds of firm.; became bankrupt; 
tones were closed, thousands of workmen were dis* 
charged, hard times came, and labor difficulties arose. 
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The chief cau«e of the trouble was the 8iher or and other coraraon earners m interstate business 
Currency question By 1893 the market value of A new Ch nese Exclusion Act and a law bamng im 
( Iver had fallen bo greatly through uicrcascd produc* poitation of laborers under contract were also passed 
-II.. .... Durng Hamsoas adminis- 


iMu that a silver dollar was _ 
actually worth in gold only 66 t 
cents President Cleveland 
sought to remedy the s tuat on 
by practically abandoning the 
double Stan lard of money 
(bimetallism) and placing the 
country on the single or gold 
standard To this end he forced 
Congress to repeal a law which 
required the Treasury to pur- 
ch^e a certain r^uantity of 
sih er each month He also in 
duced It to authonie the sale 
of bonds for add tional gold so 
that the Treasury w ould always 
be able to giv e gold in exchange 
for the silver and paper cur 
reney which remain^ in circu 
laton These measures were 
sound and etatosmnnbke but 
they were bitterly opposed by 
radical members of his own 
party who sympathised with 
the free silver principles of the Popuhsts or Peo* 
pie s party which was then strong m the West 
Labor Troubles and Imporcanc Leglalatloa 
Serious labor d fhculties al^ occurr^ m both of 
Cleveland s administrations In 1886 s memorable 
not took place m Hay 



tration a revolut on had c 
euTied 1 ft the Hawaiian Islands 
against the rule of the native 
queen Lihuokalani When 
Cleveland became president 
the BBCond time a treaty of an 
nexation to the United States 
was before the Senate Cleve 
land withdrew this treaty and 
prevented annexation at that 
time because he found that the 
success of the revolut on was 
largely due to support improp- 
erly given to it by the Amer- 
ican diplomat c agent m Hon 
olulu In the Canadian fish 
enes dispute with Great Bnt- 
a n Cleveland vigorously as- 
serted Amencan rights He 
also threw the protect on of the 
Monroe Poctnne abo it Ven 
ezuela when Great Britain 
CROVBR ctPVBtANO Sought to force the South 

AnenesQ repubhe to sdm t boundary cla ms which to 
many seemed unjust For a time war seemed iimni 
Dent but in the end Great Bnta n consented to ar 
bilrate The award was mostly favorable to Great 
Britain but Cleveland s action at this grave time is 
consdered a great 


market Square Chicago 
u wh oh bom'^ thrown by 
anarchists instantly killed 
seven policemen and 
wounded sixty more Pol 
lowing the panic of 1893 
Qisconten t w as w ideapread 
and strikes and nots in 
creased in number and 
violence As the result 
of a strike by employees 
of the Pullman Company 
in 1894 railways were 
t ed up all over the 
country property was 
wrecked or burned and 
Jnaay ni«i nere injured 
and kjled Order was fin 
ally restored only when 
Cleveland with hw cus 
tomary directness and 
courage senttroopstoChi 
cago to protect the mails 
and federal property 


CLEVELANDS ADMINISTRATIONS 
186$ 1889 

Citil Seme* Befonn Aided 
Many Private Pens ods Bills Vetoed 
Haymaiket Blot •“ Chicago (1886) 
Interstate Comaierce E*'**’' *•*** 

meot BegoUtioo of Bailtoada (188?) 
AatvPolyganiT **®"“®”* Passed 

Ifew Chinese Eacinaioii Act (1888) 

Tanfl for Kevenue Only Defeated (1888) 
Agnculrnial Bureau beemea 
DeSartment of Agnculture (1889) 

1893 189? 


Chicago World a Tair (1893) 

Great Bailroad Stoke Put Down (1891) 
Controversy with Gr«rtBritmmo*erVeneiuela 


(1895) 


service to the nation 
In Betlremeiit 
After he left the pres- 
idency Cleveland resided 
at Princeton h. J Hews 
with his children and wife 
(he had marned fVances 
Folsom d mng h s first 
term) he lived until his 
death in 190S He was 
buried in a beautiful me 
monal toi er erected m 
his honor at Pnneeton 
Umvers ty 

Dunng retirement he 
served as umverety lec- 
turer and trustee He took 
an interest in students 
and helped mafty poor 
boys through college He 
was fond of children and 
enjoyed doing things for 
them His favorite recrea 
fishing 


-- — „ j , arimimstra- Slow m form ng a judgment steadfast m holding it 

Important legislation in Cleveland s * , , WgBto*rtdhi 3 eourse with a farseemg eyeand asteady 

- on mcluded the creation of a Departmen ^ ^ career emphasized the truth t£ tis remark. 

cult^s from the old Agricultural Bureau to do nght ’ 

terstate Commerce Commission to regulaU raiteoads 





lake s'*eamerV°Othe?dodks*he°£ii*^toe Cnv^oea* lUver'lt ^ foregronnd are port facilities for 

Termiaal Tower, Cleveland’s tallest buildine In^fhe *’’® dosratown district rises the lofty 

VaUey, flanked hV^Ltc^“of,5?fre^L‘d^l Cit^^tre'^.e'fVil 


^LETOLAND, Ohio. The te\ euth citj m size in 
the United States and the fifth in manufactuimg 
ones its growth to its location and vaned Industrie.' 
On the south shore of Lake Ene, Cle\ eland is well 
.situated for trade and manufacturing. It stands be- 
tween the rich coal fields of Ohio, W est Virginia and 
Pennsj'lvania and the non mines of the Lake Supenor 
region. This adiantageous site helps make Cle\ eland 
the world’s largest oie market and a leadimr steel- 
making center. ° 

The city proper e\-tends along the lake front for 14 
miles, and spreads out like a fan on both sides of the 
winding Cuyahoga Rner. The riier’s mouth forms a 
good harbor, protected bj' a breakw ater six miles lone 
.>ome ten miles of docks exTend along the river front 
m the mer vaUey are many of Clex eland’s milR fac- 
tones, warehou«es, and oil refineries. A panoimic 
xnew of thi’i mdu'tnal section can be seen from the 
High Level Bndgc It spans the Cuyahoga VaUey, 96 
feet abox-e the nx er. a > 

Clex eland is serxed by seven main raUroads and bv 
manj Great Lakes xes=els These bring in iron ore 
coal, petroleum, food, and many other raw materials’ 
They caip- away hundreds of dififerent products made 
m the city. Its dix emfied mdustries make more than 
two bilhon dollars worth of goods everj- year Lead- 
ing Items are iron and steel and their products ma- 
climerj-, tools, re^ed oil, motor x-ehicle bodies and 
parts, clotlung and te.xtiles, electrical parts, aluminum 
pamt, xjrmsh, chemicals, plastics, storage batteries’ 
and food products. ' 

Plea^t Streets and Modem BuUdings 

Cleveland was laid out with streets of unusual 
width, so weU shaded that it was known as “Forest 


City.” The business center radiates from the Public 
Square, which is dominated by the Terminal Toner 
group of bmldings, built at a cost exceeding $200,000,- 
000. Teiminal Tower is 70S feet high, the tallest 
structure outride New York City. Near the square i= 
a landscaped Mall. Around the Mall are grouped a 
nimiber of public buildings. These include the Citj 
HaU, Board of Education, Public Library, Couatx 
Courthouse, and P'ederal Building. The Public Audi- 
torium seats about 12,500 people. On the lake shore 
is the Alunicipal Auditorium, seating neaily 50,000 
Clex eland’s mo=t famous street is Euclid Axenuc 
Extending eastward from Public Square, it is non 
largely gix’en ox'er to business establishments. (Dunn: 
the 19th century’ the city’s industrial leadeis buiit 
their mansions and gardens along this tree-lined street 
in a “section referred to as “Alillionaire’s Row 
Off Euclid, on East S6th Street, is the Play Hou.-c, 
noted for its stage productions and its dramatic 
school. Farther east, Euclid Axenue spread' out 
to form Unix'ersitj' Circle, the cultural and eduw- 
tional center of the citx'. Here are Western Re^rxc 
Lnix'ersity and Unixersity Hospitals; Case Institutr 
of Technologj'; and Sex'erance Hall, beautiful home 
of the Clex'eland Orchestra. The white Geoipm 
marble Clex’eland Aluseum of Art is off the Circle m 
ade Park. The School of Art is near by. 

Clex'eland has one of the finest sx’stems of parL 
and boulevards in the counto’ Rockefeller Park con- 
tains the famed series of cultural gardens which honor 
the city s many nationalitj' groups. Cleveland s AletrO" 
politan Park Sj-stem controls 13,500 acres in a group 
ing of parks or “reserves” which xxill some day for® 
a half-circle around Greater Cleveland Thi' sj-sJe® 



serves the city proper and the 23 cities and 45 vil 
lagea which have developed around it The largest of 
these are Lakewood Cleveland Heights East Cleve- 
land and Shaker Heights Many 0 / them have lovely 
res deatial areas where Cleveland commuters live 
Cleveland has an excellent system of puhl c schools 
and a famous hbrary 6 }^tem one of the finest m the 
nation The city owns the exten«i\e transit system 
a small electric light plant a garbage disposal plant 
and the waterworks An unlimited supply of pure 
water is brought in from Lake Erie by tunnels and a 
enb system with intakes four miles from shore Cleve- 
hnd Airport is one of the largest municipally owned 
a rports m the world covering 1 040 acres The 
t onal Air Races are u'ually held here each September 
A Ivanced research in aeronauti s is earned on at the 
airport in the $38 000 000 laboratory of the Nati oal 
Advisory Committee for Aeronautics Another im 
portant research center is the Genera! Electne Light- 
ing Research Laboratory at Nela Park 
Rapid Growth Since 1837 
In 1796 Moses Cleaveland stopped at a small Lake 
Erie trading post and laid out a tow n which he named 
after himself He and bis party had been sent by the 
Connecticut Land Company to survey its temtory m 
the Uestem Reserve (see Connect cut! The real de- 
velopment of the town began m 15^7 vhen the oorlh 
em eection of the Ohio and Erie Canal was completed 
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between Cleveland and Akron This made Cleveland 
the lAke Ene outlet for the nch mmeral and agneul 
turol producta of inland Ohio In the 1850 s tl e city s 
growth was again speeded by the coming of railroads 
wh ch helped increase trade and manufactunng 
Cleveland was incorporated as a city in IS36 an 
event celebrated by the Great Lakes Exposition in 
1936-37 The city manager-council form of govern 
ment was started m 1924 and abandoned in 1931 The 
<dd system of a mayor and council was restored 
Among the city s noted men have been Pres dent 
Garfield John Hay McRinley s secretary of state 
Marcus A Hanna poht cal leader John D Rockefel 
ler founder of Clevebnd s great petroleum refinene"! 
TomL Johnson aprogressivcmayorwhoworkedfo 
cty ownership of utilties and Newton D Baker 
se etaty of war during the first World War Popu 
Ut on (19]0 census) 914 80$ 

Cliff dwellers In the canyons end cliffs of 
Arizona New Mexico and southern Colorado and 
Utah stand the mins of apartment houses built cen 
tunes ago The buil ler« popularly called Cliff Dwell 
era were ance^to « of the modem Pueblo Indians 
They 1 ane I c ops and imgated the dry soil They 
made beaut tul pottery and turquoi*e set ornaments 
They wove c tton fabrics feather cloth and baskets 
They made melalet for grind ng corn and other stone 
implements But fanners may not be good at 
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CLIFF DWELLERS’ TEMPLE OF THE SUN 


< 
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In Mesa Verde National Park are man; cliff dwellings placed m recesses in the canyon walls. On the tableland overlooking one cl 
these structures there were discovered in 1915 the rums of a building which is thought to be a Sun Temple. The picture shows & 

restoration of the temple. 


fighting; so they became the pre}-- of the more -narlike 
savages about them. To protect themselves and their 
stores of food, they built these fortress-homes high 
up in the rock v aUs bordenng the scanty streams. 

In some places the Cliff Dwellers dug niches m the 
soft stone to form the rear rooms and used an over- 
hanging rock as a ready-made roof ; more often, they 
built their houses on a ledge fitting them against the 
flat sides of chffs. They made the walls of care- 
fully selected flat stones, laid in adobe mortar, and 
sometimes they plastered the entire n all inside and 
out with the same material. The orJ}' means of ap- 
proach to many of these primithe fortresses were 
wooden ladders or hand and toe holds pecked in the 


cliffs In the fertile canyon bottoms the Cliff Dwellers 
planted com, beans, and squash with digging sticks 
and built check dams to catch v ater for their fields 
Aicheologists who liave studied the rums say the 
piehistonc Anasazi culture of the Southwest reached 
its peak in the era of the Cliff Dw ellers Among the 
most famous cliff ruins are those in Mesa Verde Park 
in southwestern Colorado; in the De Chelly, Del 
Muerto, and Monument canyons and in the Navajo 
National Monument north of the Hopi pueblos in 
northeastern Arizona; and along the San Juan Eivei 
in Utah. S imil ar ruins exist on Beaver Creek of 
the Verde River in southern Arizona, and in tbe 
western Sierra Madre Mountains of Mexico, 


CLIMATE — A Molder 

^LIMATE. By far the most important e\-temal in- 
fiuence upon life on the earth’s surface is c lima te 
It is the dominating factor in determinmg the animal 
and plant life of every region. In large measure, it 
determines where men hve and how they get then- 
food, clothing, and shelter. In short, it has controlled 
in the past and continues to control to a veiy great 
extent the development of our entire chdlization. 

No wonder, then, that the first thing we do when w e 
begin to study a countiy- and its people is to find out 
the kind of clunate they have. But before we can 
understand the climate in a sin^e region, we must 
know something about the elements that make up 
chmate m general. (See also Weather.) 


Tne Sun and Climate 

All the factors that enter into climate come fn 
tte sun s heat, modified by the motions of the ear 
This heat acts m four ways. First, it warms the lai 
the water, and the atmosphere. Second, itdrawsmc 
ture mto the atmosphere from the waters of the ear 
and thus makes rainfall possible Third, by heati 
the atmosphere it causes differences in air pressu 


of LIFE a7id CUSTOMS 

and these differences give rise to winds that cany 
heat or cold, moisture or diymess, to many regio^ 
which otherwise would have different chmates Fourth, 
the sun’s heat and the winds together produce ocean 
currents, some of them warm streams that bnng heat 
to cold regions and some that carry^ cooling watcis 
into warm regions. 

Because the surface of the earth is curved, the di- 
rect heating effect of the sun is greatest at the Equator 
and least at the poles. The diagram on the next pa^ 
shows how the sun’s rays strike the earth at ng 
angles at the Equator, while in a temperate zone they 
strike the earth obliquely, or slantingly. Because o 
this slant, a given area in a temperate zone recent 
few er raj-s than the same area would receive ® 
tropics. This means that it receives less heat 1 - 
word “climate” itself gets its meaning from this fan 
The ancient Greeks coined it from their word 
meaning “to incline," because they had correc . 
observed that an important cause of difference 
climate was the different inclination or slant oi 
sun’s rays at different regions of the earth. 



Not only do slanting rays scatter their WHY CLIMATES GROW COLD TOWARD THE POLES 
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heat over a larger area of the earth' 
face, but also they lose more of their heat 
in passing through the atmosphere. A 
ray that reaches the earth at the 45th 
parallel, for example, must pass through 
about 20 per cent more air, because of its 
slant, than one which strikes the earth 
at the Equator Air absorbs heat so the 
more air the rays pass through, the less 
heat reaches the earth's surface Further- 
more, as the slanting rays strike atmos- 
phere, water, or earth more of their heat 
IS reflected away mto outer space 

The factors just described control the 
yearli/ overage of heat energy received at 
any one place But the angle or slant of 
the sun’s rays at any point on the earth’s 
surface vanes 47“ between mid-summer 
and mid-wmter, because of the tilt of the 
earth on its axis aa it resolves about the 
sun (»e« Earth) The amount of solar 
energy (msofalion) received by any region 
depends, then, upon tie combined effect 
of distance from the Equator (latitude) 
and the seasonal factor This combination 
gives the region what is called its iolar 
ehmale, or chmate as it trould be i/ it 
nere determined by the sun's heat alone 
The sones of solar climate are the tropical 

or equatorial sone, the two temperate 

sones. and the two polar or fngid sonca afS ** 

The ivisions are marked by the Tropics la a aiMM 
of Cancer and Capricorn, and the Arctic *< < 

and Antarctic circles 

Many influences, however, modify solar «iu«i «< 

clunate to produce the actual phjeual 
climates which we find around the earth The most 
important of these influences, or controls, are water, 
land, and altitude 

How the Oceans Stabilize Climates 

The water of the oceans modifies solar climate by 
virtue of its stabilizing effect upon temperature; 

When the sun beats down on the oceans, much of the 
heat enei^ is consumed m warming the water and 
evaporatmg some of it, hence the air temperature over 
the ocean does not nse as much aa it would otherwise 
When, for any reason, less heat is received from the 
sun, moisture condenses from the air, and this proc- 
ess releases heat The water also gives off heat, 
and 80 the air temperature does not fall to any great 
extent Hence, ocean or marine climates do not change 
much when the sun shifts its position with the sea- 
sons The western coast of the United States en;<^ 
an even climate the year around because the Pacific 
Ocean prevents any great seasonal changes 

The most striking example of how ocean nirrents 
modify solar clunate is provided by the Gull Strain 
It gives a moderate chmate to parts of 
Europe which othenvise would have a chmate like that 



of Labrador (tee Gulf Stream) January temperatures 
u the Bntisb Isles, lot example, ere about 20“ F, 
higher than they would be if solar clunate were the 
only factor This wanning effect is earned around 
the north end of Norway and keeps the sea open m 
winter, and the wands rany tie waimth inland over 
Fkanceand Genaany In summer, the effect is rev ersed, 
and these lands are spared the fierce heat and dryness 
which often afflict the interior of the United States 
Changeable ConCinenCal Cllmttee 
Land can absorb only about six-tenths as much heat 
as water can Therefore, when the sun beats down on 
the land in summer, less heat is absorbed by the rocks 
and soil and more by the air above them, with the re- 
sult that the temperature over the land n'es When 
winter comes, the land does not have so much stored- 
op heat to give out agam as the ocean has, and so 
the air above it grows colder Large land areas fn 
the temperate zone therefore have hot summers and 
cold winteis Such a clunate is called couiinenfof, 
Pi.gtM and tie centra! United States are examples 
These vanationa of temperature also affect the 
winds and the moisture supply. The best example is 
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the monsoon climate of Asia, east and south of cen- 
tral Siberia (see Winds). The American Gulf states 
have a combination of monsoon and continental 
climate. 

Finally, the allitude of land — ^that is, its height 
above sea level — affects its climate; for air grows less 
dense with altitude, and cannot absorb so much heat 
as at sea level. If other conditions are equal, a 300- 
foot increase in altitude lowers the air temperature 
1° F. Also, as the temperature drops, the air is less 
able to hold water vapor. Therefore, if a moist wind 
is forced upward by a mountain range, the moisture 
may be squeezed out or precipitated. 

In a region with a typical mountain dimate, the 
air is cool and dry in summer, yet the direct ra 5 's of 
the sun are more intense than at sea level because 
there is less absorption of heat bj' the atmosphere. 
Winters are usually warmer than in neighboring low- 
lands, because the cold air flows down into the vallej3 
and the warm air rises. The side of the mountains 
toward the prevailing winds collects most of the rain; 
on the other side the mountains often create rain 
shadows, that is, areas in which rain is e.vtremely rare. 
Physical Temperature Belts 

In order to trace actual, or physical, temperature 
belts upon the earth, geographers must first decide 
what limits to use. Usually they use limits within 
which important plants will grow. Onesj’stem defines 
the tropical belt as containing all places where the 
coldest month has an average temperature of at least 
68° F. or 20° C. This is the lowest suitable tempera- 
ture for the date palm. The subtropical belts extend 
to the regions where the average temperature is 68° F. 
for from fom to eleven months a year. The more 
delicate tropical plants cannot live in this belt. 

The temperate belts include all localities beyond 
the subtropics which have an average temperatme of 
50°F. for one to four months. The belts of frigid 
or polar climate cover portions of the earth which do 
not ha-ve an average temperature of 50° F. for even 
one month. Here cereals will not ripen and trees 
will not grow. Temperature belts may also be differ- 
entiated in terms of latitude. The low latitudes ex- 
tend from 0° (the equator) to about 30° both north 
and south; ^the middle latitudes from 30° to 60° in 
both the Northern and the Southern hemispheres* 
and high latitudes, from about the 60° to the poles. 

The great^t extremes of temperature ever recorded 
under standard obsei^ing conations were a heat of 
Azizia in the Libyan Desert, on Sept. 13, 
19^, and a cold of 94° F. below zero at Verkhoyansk 
Siberia, on Feb. 5 and 7, 1892. 

Physical Moisture Belts 

"Die siMace of the earth may be divnded into 
moisture belts, which correspond roughly to the belts 
of planetarj’ wmds. This correspondence occurs be- 
rame both the planetary winds and the moisture con- 
Ahons have tye same causes. The winds arise because 
difference of temperature create differences in at- 
rnosphenc pressure; moisture conditions are affected 
at the same time because air which becomes warm 


tends to absorb moisture, while air which is cooling 
tends to precipitate moisture (see Rainfall). 

Wherever the sun is directty overhead in the equa- 
torial zone, warm moist air is continuall 3 ' forced up- 
ward and cooled, hloisture condenses from the cooling 
air, and rain falls in heavy steaming showers. From 
each side of the rain}’- belt the trade -winds are flowing 
in. These -winds get warmer as they come and absoii 
moisture; hence anj’ region over which they hlow 
receives little rain. 

This whole sj’stem of winds shifts with the seasons, 
so that regions -within the equatorial zone, such as 
the Amazon and Congo river basins, usually have wei 
seasons when the belt of rising air is moving north 
or south over them, and drier seasons when the trade 
-winds are blo-wing over them. 

Temperature-Moisture Climate Belts 

Beyond the belts of the trade -winds are the belts 
of the horse latitudes (see Winds). Here the air is 
descending and getting warmer. It therefore ahsorbs 
moisture; and hence regions lying in the horse latitude 
tend to be dry. The Sahara, Arabia, and parts of 
Me.xico are examples. 

At the northern and southern edges of these belts, 
the land comes under the drj’ing influence of the trade 
-winds in summer, but in -winter it has the temperate- 
climate type of weather. Hence, summers fend to be 
dry and winters moist. Such a climate is called midi- 
terranean, because the best known e.xample of it is 
found around the Alediterranean Sea. 

In the belts of the wester!}- -winds, regions may be 
either moist or dry. If a region gets westerly ivini, 
and cyclonic storms which draw considerable mois- 
ture from other quarters, the region vriU enjoy good 
rainfall. The eastern United States is an e.vample- 
If the winds lose their moisture on mountain ran^, 
as they do along the Pacific Coast of North America, 
the regions east of the mountains -will be semi-and 
or ev-en desert, as in the American Southwest. 

The polar regions are deserts, both because they re- 
ceiv-e little heat from the sun, and because they re- 
ceiv-e very little moisture, hlost of the moist® 
brought from the surrounding seas by the prevailio? 
-winds is precipitated as snow by the cold, before the 
■winds can get far inland. 

These great differences in moisture supply) rangm? 
from humid or wet to arid or dry, resrilt in chami^ 
teristic differences in plant life. If it is combined 
with a warm enough temperature and suitable soii- a 
humid climate produces a forest. When the min 
is between 20 and 40 inches a year in the middle lat- 
itudes, tall grasses are dominant, trees grow o }' 
along streams, and the region is called a praiw- 
On a steppe the rainfall av-erages less than 20 
and the grass is short. In tropical areas where t ’ 
is a distinct dry season, savannas bear tall, 
grass and, in places, scattered scrubby 
thorn bushes. In the driest regions, called 
bunch grass may spring up where one of the 
rains fall, but most of the land is barren, (ore d 
Deserts; Grasslands.) 
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The timeluiess of moisture is an important factor 
A few good rams m the growiag season can produce 
grass while tremendous blankets of snow m winte 
without summer ram may result in nothing but deem 
The rate of evaporation and the character and dope 
of the land are also important If the soil does not 
hold water and run-off is rapid \ egetation may be 
sparse or even lacking m spite of good rains 

Beginning with W P Koppen 20th-ccntuiy geog 
rapfters have usuaify divided the /and areas of the 
world into cfimofe rejwns each of which ts suited to a 
certain type of vegetation. Some classihcati ns bst 
more than 30 climate regions A simple classihcation 
might list the regions as lour main groups with their 
sub-groups as follows 

1 Equatorial — ram forest tropical jungle tropical 
scrub and desert 

2 Subtropical — ram forest dry forest savanna 
and desert 

3 Temperate— deciduous forest evergreen forest 
or fais-i prairie or steppe and desert 

4 Polar — tundra and polar desert 
Advantages of Uvlng In a Temperate Climate 

One of the most fruitful results of studying the 
influence of climate on human society is the link ev 
Ubhahed betw een temperate climates and the progress 
of cinluation la this respect the great advantage 
of a temperate cUmate is that it compeb people to 
work but docs not require too much work In polar 
or hot desert climates the laud is so unfruitful and 
ammal life <o scarce that people must work veiy bard 
all the tune to get a bare living In mo st tropical 
climates food is naturally so abundant and so bllle 
shelter and clothing are required that people tend 
to remain indolent and unprogresaive But in tem 
perate regions people ha\ e to work fairfy hard <o pro- 
duce what they need from the so 1 hard enough to de- 
velop energetic habits but they have le ure lime in 
which to apply that energy to improving lhcm<iclv€s 
and their environment beyond the stnet require- 
ments of a bare livmg Thisaloneiseaoughtoerplaui 
why most of maakmd s progress has been made by 
peoples who bved in temperate climates 

Of the different kinds of temperate climate a 
stormy or chanpable one seems to be the mort stun 
ulating When Ellsworth Huntington studied factory 
workers m Penn-sylvama and Connecticut be found 
that they worked better after a storm than during 
continuous pleasant weather The factory mansgo- 
meat did not make them work harder they d d so 
because they felt more like working From many such 
stud es Huntington concludes that the best or 

optimum cluaateforthewbifeMeeisamoist ch^go- 
able One with average temperatures of 4? F m 
wmter and 64° F m summer Southeastern Hw 
Errand has such a climate so does much of north 
western Europe 

Changes and Cycles In Climate 

We often hear of severe old fashioned winters 
which suggests that the climate has become much 
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miMer m our times The Heather Bureau records 
meal DO sharp change, but scientists are diseoiermg 
that small changes do occur in cycles or periods in 
different parts of the world 
In 1800 the Austrian scientist Eduard Bruckner 
poUished evidence that climate the world over vanes 
sl^tly between dry warm and cool wet con 
ditions and back agam every 35H jears Recent 
peaks of the cool wet periods occurred in Europe in 
1810 1845 1880 and 1915 The European climate 
IS largely marine m areas of pronounced contmental 
climate the cycles seem to be reversed 
Smee the heat received from the sun seems to under 
he alt neather and climate scientists naturally sus- 
l>ect that this heat might undergo periodic changes 
and thus cause such cycles as Bruckner suggests la 
tensive studies are bemg made therefore based upon 
measurements of the so!ar amstant This is the 
amount of heat that w ould be receiv ed by on area one 
cenlimeter square (about l/6th of a square inch) in 
one minute if the atmosphere were not present and 
if the area were held squarely acro’s the suns ra>s 
Teste prove that the heat so received will raise the 
temperature of one gram of water 1 03° C 
In 1033 the Smithsonian Institution announced the 
possibiLty that a 23-yesr cycle may e^ist it seems to 
be r^ted to periixiic changes in eunspots 

Small Heat Changes Have Pig Effect 
Our knowledge of climatic cycles can giov onij 
slowly for information con ernmg them la extremely 
difficult to obtain The soUr constant la a amall unit 
and delicate measurements are needed to detect au> 
changes Moreover the insolation of a region diffeia 
widely from its solar constant and allowances must be 
made tor these differences Yet these diScultiea must 
be ot^SKoase because mesi efchs it >s beiieted re- 
sult from chmiges of leas than half a degree cent 
grade m the average annual temperature As an ex 
ample of the influence of small changes sc entists 
est mate that lowering the av erage annual tempera 
ture by 5® C would brmg on another ice age 
There can be no quest on however that more or 
less regular ehuiges m chmate have occurred m past 
ages Evidence for shorter cjcles ranging from a fe v 
jeors to a few centuries in Jei gth « found m an 
Dual tree nngs in the runej or clay lajers left by 
lakes and glscere everj jear and m the varying 
amounts of ater m fresl vater lakes (see Drought) 
The greatest cycles whch run over thousands or 
scores of thousands of years seem to have caused 
the success on of ice ages and mterglacia! penods 
(see Ice Age) 

Clive Robert Lord (1725-1774) The real found 
er f Great Britain s former empire in India was 
Robert Clive a great sold er and a fine admmistrator 
He was born in Shropshire England of a well to- 
do county family At school he was idle and unruly 
IVhen he was 18 years old he went to Ind a as a 
wnter or clerk m the employ of the East India 
Cmnpany His post was at Madras n trade center 
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on the east coast of southern India. The voung man 
^as lonely and bored and spent much time m the 
pvenior s hbrary m systematic study, makmg up for 
his n asted years at school. up lor 

thfthmnrJ'li!’'®! V®"® claims to 

ti, ^ because of the de- 

clme of the once powerful Jlogul empire (see India) 

that were 

faendlj to them. In 1746 the French took .Madras 
Ch\ e escaped from the town and joined the East In- 

f3rs'u-~^?r“L7ri 

M‘'x?e“srrrSTr 

^nd^Chve went back to the army .ith the renk^f 
ith a fG\\ hundred soldier*5 mrf Purri j 

‘ "*"■ <““<>> 

t^id" toLS s ' Sl7 r ““ 

member of ParliameDt. The sieee 

him a great militaiw reputation 

Mia Company reiUsS him to’jIadSi irith it* 

of heuienant oolonel Clive had .ear” "Sri“,S 


port when he heard of the outrage known as the BhcL 
Hole of Calcutta. 

The Black Hole of Calcutta 

Calcutta was the rich trade center of Bengal, m 
northeast India, where the British were estabLhed. 
The Indian rulers of Bengal were friendly to the Eng- 
lish imtil Siraj-ud-daula succeeded his uncle as nawab 
Siraj-ud-daula captured the old fort of Calcutta and 
plundered it on June 20, 1756. IMany of the Eng- 
lish were able to escape in ships. The 146 who r^ 
nmined were imprisoned throughout a stifling hot 
night in one small room. The next morning only 23 
came out alive from the “black hole.” 

Cli\e, taking his men by sea, reached Calcutta and 
louted the Xawab’s forces. The next year, at the bat- 
tle of Plassey (1757) he defeated the enormous army 
of Siraj-ud-daula, w ho fled from the field on a came! 
Chve then entered into secret negotiations that put 
the Kawab’s commander in chief, Mir Jafar, on the 
throne of Bengal instead of Siraj-ud-daula. 

The grateful Mu Jafar took Clive through the rich 
treasury, filled with rupees, gold and silver plate, 
and jewels, and begged him, as representath e of the 
Ea^t India Company, to take what he wanted. For 
his personal share Clive took an amount equal to 
£235,000 and a quitrent, or annuity, from the lands 
m Bengal amounting to £30,000 a year. 

-Mter years of incessant activity, Clive’s health 
gave way. He returned to England in 1760 and was 
received as a conqueror. He was again elected to Par- 
liament, and in 1762 he was made Baron Clheof Pla:- 
sey in the Irish peerage as a reward for his semce- 

In 1765, when affairs in India were x’ery critical 
Chve returned for the third and last time, with the 
double title of governor of Bengal and commander m 
chief of the army. He consolidated the East Indo 
Company’s rule over Bengal, the Carnatic, and other 
Indian states, reformed the administration, and re- 
organized the armed forces. He tried aEo to end the 
e\'ils of private trading, which had been carried on 
by the Company’s employees. This effort was not 
successful and was resented by employees who had 
reaped rewards much less princely than Ch% e s own 
suddenly acquired fortune. 

IMien Clive returned home in 1767, he had to de- 
fend in Parhament the wealth he had amasbcd 
Against men w ho were far more corrupt than himself 
he boldly and frankly defended hE acts, and when 
telling Parliament how iMu Jafar had incited him to 
take all he wanted, he said: “At t his moment I stand 
astonEhed at mj' own moderation.” In the end he 
was xdndicated, and Parliament passed a motion de- 
cEring that “Robert, Lord Clive, did render 
and meritorious service to hE country.” 

The bad effect of the climate of IndE togethw 
^th the bitter attacks upon him so affected Ghve^ 
hralth and mind that he committed suicide in 1' ‘ 

He had a host of admirers as well as many ^ 
enemies. In Indm hE mihtaiy' successes and Ifflder- 
^pwere responsible fora remarkable expansions 
BritEh influence. 



CLOTHING — of OUR GREATEST NEEDS 


^tOTf/INC People need clothing more than they ** 
need anything el»e except food and slielter TTiey 
need it to keep them warm m cold weather and to 
[•hield them from the son in hot weather Tb*j 
need it as a protection against ram wind and enow 
They need it as a covering to keep their akin from 
bemg bruised and cut 

For some kinds of work and play ilotho giie 
special protection Football players fo' etan pie 
wear padded unilorms and helmets Firemen m action 
wear waterproof helmets coats and hoots Wei leas [ 
near hoods and goggles as protection against sparks I 
Clothing 13 important for appearance as well as 
for protection People in every land and in eveiy 
Imd of civilisation adorn themselves with cl H mg 
and ornaments They differ only in then idea of 
what ia suitable and attractive A native pil in 
Africa may wear little clothing to dress up but 
she puts on many atrmgs of beads w de armlet' md 
earnoga so big they pull her ew out of •June 
An American girl wears a party dre s and •iniple 
iewelry to a dance But both girU feet lell dressed 
Clothing has other important uses Some kinds like 
the potieeman a uniform call attention to the wear 
era occupation Clothing combined with usignu 
may show the wea«t s rank as it does ui the army 
and navy Costumes may ha\e religious meaning 
both among civilised and among pnm live people 
People Need Many Kinds o( cloches 
The pictures oa this page ehow some ol the reasons 
why people need many fands of clotliee Tloeewbo 
lne u a climate where the weather changes with the | 
"eaaons need more variety than those who Uve where t 
the weather is always warm or always cold 
People who live in an industrial roualry usually 
have more clothes than those who live in a land with [ 
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AND COLD CLIMATES 


354 ' 



1 The clothing of the Arab shown above protects him from the hot sun and wnnd- 
Bni he *1 African boy is wearing little more than his beads. 

But be is comfortable m the hot land where he Uves 3 Furs and leather boots 
keep the Eskimos warm during their cold Arctic winters 

few factories. Clothing is cheaper and moie plentiful 
in the manufacturing countries. Styles change from 
year to year, and people often buy new clothes be- 
fore their old ones wear out. Thei" become used to 
hating special clothes for different occupations and 
occasions. Amencan boy may have several out- 
fits for school, a uniform for baseball or the school 
band, camp clothes, and work clothes, as well as a 
best suit. A boy in Greece, a countrj- vith few fac- 
tories, may feel well off if he has tv o outfits, one for 
even day wear and one for special occasions. 

Weather, Climate, and Clothes 

Warm-weather clothes are made of porous, light- 
V eight material. They may be looser, shorter in the 
sleets, and more open at the neck than winter gar- 
ments. Tliey are designed to let air reach the skin, 
because air cools the body by evaporating perspira- 
tion. In cold weather, people put on more lajere of 
clothes, vith a topcoat of closely woten cloth, fur 
or leather for outdoor wear. The coat keeps out the 
cold air and the vamith of the body is held between 
the layers of clothes. Aside from these differences 
summer and winter clothes are much alike in temper- 
ate climates. 

But in hot and cold lands, climate may set the 
stj-le. The African boy pictured above wears almost 
no clothing. Climate and custom have made his scanty 
costume proper and fashionable. His skin is dark and 
does not need much protection from sun. He is cool 
because air is in constant contact vith his skin. 

The Arab in the same picture illustrates another 
style set by climate. He is well bundled up, though the 


dej-time heat in his countiy may be 
intense. He needs the protection of 
clothing against the fierce sun and 
wind-driven sands of the desert. He 
needs it, too, against the bitter cold 
of desert nights. 

The Eskimo shows how an .-irctic cb- 
mate can set a style of dress Thii 
little girl is wearing a tj-pical win- 
ter outfit of the Eskimos. Her fur 
hood, fur coat and mittens, and seal- 
skin boots keep out the cold air and 
hold in the heat generated bi' her body 
VtTiat Is Clothing Made Of? 
Since clothing has to sene man) 
purposes, it must be made of mam 
materials. The pictures on the next 
page show important sources of th&e 
Cloth is the favorite material for 
most garments. It is soft and flexible 
and conforms to the shape of the bodv. 
It can be thin or thick, hght in 
weight or heavji It can be dyed in a 
variety of colors. It can be made for 
beauty or for durability. 

Hairlike ^bers are the raw mate- 
rials of cloth Spinning fibers (draw- 
ing them out and twistmg them) pro- 
duces yam or tliread. Wearing or 
hulling \ am produces cloth. Tliread is used for sew- 
ing the cloth into garments. The fuzzy white part of 
the cotton plant (the boll) is a mass of fibers 

DUTCH DRESS IN HOLLAND, MICH 
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Styles in dress are much alike in Europe and Arnsnea. 
^stivals many people like to wear the styles of their ^ 
The people of Holland, Mich , wear the old Dutch costcracs 
their tulip festiyal every spnng. 
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THESE ANIMALS PROVIDE COSTLY CLOTHING MATERIALS 



Silkworas (left), chiefly m far-off Japan, supply onr silk, spinning the fine lostrons filaments around themselves to make tke-r co- 
coons. Unreeling the filaments and twisting them into silk yarn for weaving requires careful handwork. Silk, therefore, is an eiy*i- 
sive fabric. Some of our finest wool comes from Cashmere goats, like those shown above (right). These goats are native to Kashmr 
(formerly Cashmere), India. They are rare, and so wool from their soft coats is expensive. 


is the wooUj' coat of the sheep. The long n'ood3' stem 
of the flax plant contains the fibers that make linen 
j-am and thread. 

Ra3-on and n3don are synthetic fibers, that is, 
the3- do not occur naturall3' but are made b3’ man. 
The source of ra3-on is wood pulp or cotton linters. 
^lost of the wood is western hemlock but some is 
southern pine. X3-lon is made 63- a long series of 
chemical processes from coal, air, and water. 

Luxurious Cloth from Rarer Fibers 
Silk cloth is strong and beautiful. The fiber is 
a long Iptrous flament which the silkworm spins 
around himself to make his cocoon. Farmers n ho raise 
silkwornLs have to give them a great deal of careful 
attention so that the3' will be healtlu^ and spin strong 
filaments. Workers unwind the filaments and twist 
them into thread and yam. This is a long, tiresome 
process. Since producing silk yam requires so much 
work, silk cloth is expensive. 

Not aU VNool comes from sheep. A tvpe caUed mo- 
hair comes from angora goats. Cashmere goats pro- 
■\ide a fine soft wool. Unusually warm, strong wool 
comes from llamas, alpacas, and idcunas— animals 
that resemble goats. 

Clothes from Leather, Rubber, and Fur 
For some kinds of clothing, doth is not .rood 
as other material. Leather is best for shoes” It 
can stand hard wear and is comfortable. It is also 
good for gloves, windproof coats, and belts The raw 
materials of leather are the skins of cattle and 
other Mimak._ They are treated by a chemical proc- 
ess called tanning to become strong and pliable 
Rubber is used for waterproof garments. The source 
of rubber is a milk-3' liquid known as latex. " This 
liquid flows from rubber trees when the bark is cut 
Workers gather latex and ship it to mbber factories 
There it is converted into the material we recomize 
as rubber. There are also rubber substitutes, m.ade en- 

\ 


tireh- of chemicals. Both natural rubber and the sub- 
stitutes go into rubbers, galoshes, raincoats, gar- 
ters, and rubber soles and heels for shoes. 

The animab pictured on the preceding page as 
sources of fur proadde costl3- coats and fur pieces. 
Fishers and martens are rare today, but fur fannss 
raise man3' foxes. Other animals nhich provide fur 
include rabbits, muskrats, minks, beavers, sheep 
raccoons, and opossums. (Pictures of these aniuiah 
appear in articles on the india-idual animals ) 

Hats for Protection and Ornament 

The leading materials for hats are felt for winte 
and straw for summer. Felt is a kind of fabric made 
of wool, cotton, or fur fibers matted together. Stra^ 
is fiber from the stalks and leaves of various plane 
Workers braid straw fibers and then sew the brai 
into hat shapes. Or the3- weave the fibers ino 
hat shapes. Some hats which look like straw sie 
made of S3-nthetic fibers. ^ 

Men and bo3's wear hats cbiefl3- for profechon 
Girb and women like hats for their appearance 
well. The3- use straw, felt, and man3' other mater" 
and a great variet3' of ornaments. 


Many Workers 
Produce Our 
Clothing 


IMvkixg clothes is a I®”? ^ ‘ 
of different kinds of work ‘ 
begins on farms and rauMSi 
forests and mines. Even-ftog ^ 
ear originates in the world of nature. ° 
lise crops or take natural products from t a 
ironment. The3' ship them to other workere- ^ 
icond group carries out the next step iu 
roducts into clothes and in turn ships them 0 
orkers. At the end of the chain of workere ^ 
ses, the clothes appear in retail stores, rea T 
ought and worn. , 

The farmer is the most important of t 
ho raise materials for clothes. He 
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k> produce plant crops and tends animals for oo you Know these clothing-workersi 
tlmr products He may work alone or haye 
other people help him as hired hands 
Not all the farmer’s helpers are people. 

Hor«cs are still important farm and ranch 
workers in some places Dogs are important 
helpers to people r\lio rai^e sheep, especiaJlj 
if their flocks are large An old sajing de- 
clares, “There is never a good flock tMthout 
a good shepherd, and never a good shepherd 
without a good sheep dog ’’ Sheep dogs loimd 
up, guide, and protect sheep A good dog can 
hindle as many as 1 200 sheep if the land is 
not too rough 

Farmers and ranchers raise cotton wool 
flax, and silk — all the natural fibers for cloth 
They raise the cattle whose skins make leather 
Plantation owners— a kind of farmer — lul 
tivate the rubber trees that yield lates Ftir 
farmers raise many of the animals whose pelts 
go into fur coats and other furs Some of the 
trees that supply pulpwood for rayon are cul 
livated as a farm crop 

Some workers obtain natural products lor 
clothing without raising them Thc'e workers 
include fur trappers who catch wild animah 
lumberjacks who chop down forest trees for 
pulpwood, and miners who go down into the 
earth for coal 

Chemists invented the sjoithetic fibers as 
Well as the rubber substitutes That is why a 
chemist stands next to the farmer on tlic chart 
of clolhing workers In addition to mscnting 
new materials, chemists create dyes starches 
end chemicals which make clothing matemls 
look better and wear longei 
Producing Finished MsterUU for Clothing 
More than a million people in the United 
States work to make cloth from fibers They 
are usually called textile workers Some oi 
them clean wool, cotton, flax, and silk fibers 
and prepare them for spinnmg Others operate 
machines that spin fibers into yam Many 
workers run looms and knittmg maclunes to 
weave or knit the yarn into cloth Others dye 
yam or cloth to give it color Some operate 
machines that shrink cloth or add a finish for 

beauty or durability , it 

In addition to the people who work with the doth- Each tyi>e of processing « orker uses products that 
mg mxtenaU there arc clerks and stenographer who other woriten make Such products include machines, 
do the ofRce work necessary to run textile factonea tools chemi^ and boxes and paper for wrapping 





There are mechanics to look after the machine* Ex- 
ecutives do the pKnnmg and carry theresponsihility 
Morkers in tanning factones treat animal skins to 
make them into leather Those m rubber factones 
make finished rubber from latex or crude rubber, or 
they manufacture rubber substitutes ^\olkc^s m fur 
factories process and dye furs to make them puitaWe 
for clothing Every factory has its people who work 
duectly with the clothing material* and, m addi 
fion. Its office force and executives 


shipments The people who make these products c. 
be c^Ied clothing workers too 

Oxer a Million GarmentmaLers 

After the raw materials have been converteef into 
cloth, leather rubber, and fur workers make these 
finisEiefl matenafs into clothing 

There are almost as many garmentmakers m the 
United States as there are textile workers Chief 
among them are the cutters and sewers Cutters u^e 
either shears or cuttmg machines The machines can 
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cut througli many la 3 -ere of cloth at once. A skilled 
curator can cut out garments enough to keep about 
75 sewing-machine operators busy. 

Other garmentworkers include designers, pattem- 
makers pressp, office workers, and executives 
in addition, there are shoemakers and hatmakers. 

Many Other People Help to Provide Clothes 
Clothing could not be made and sold the way it is 
today without transportation workers. They run the 
trucks, trains, and ships that cany' the raw materials 
from farms to textile and other factories. They trans- 
port the finished matenals to garment factories. Fin- 
ally, they- take the finished garments to retail stores 
Adverting accompanies many stages in making 
clothes. Producers of pm, te.xtiles, dyes, chemicals 
and machmerj' advertise to others in the industry'’ 
Garment factones advertise their products to at- 


tract retail buyers. EetaU stores advertise their 
stocks of clothing to attract the public. Writers and 
artists who create this advertising are important 
clothing workers. 

The clerk who sells clothing in a retail store is 
the last u orker in the chain which began on farm or 
ranch, in forest or mine. He or she is the only cloth- 
ing w orker most people see. They pay this clerk for 
their clothes. But the store has bought the clothing 
from a garment factory'. The garment factory' bought 
the cloth from a textile factory, and so on, back to 
the farm or other source of the raw materials. The 
price of the clothing includes paj-ment to all the 
workers in the chain for sen'ices and materials. 

Payment for clothing usually' does not end when a 
garment is bought. As long as it is worn it must be 
kept clean and in good repair. Every community has 
workers who provide cleaning and repair serrices. 
Some of them run laundries and dty'-cleaning etab- 
lishments. Others are tailors, dressmakers, shoe re- 
pairmen, and hat cleaners. 

The people of the United 
States raise or make manr 
materials needed for cloths. 
But they do not rarf 
enough m some cases and hax'e to import the rest 
from other countries. A few materials are not pro- 
duced in the United States, and the entire supplj 
is imported. 

Farmers in the warm South and West grow enough 
cotton to supply the country’s needs and to sell 
abroad. Textile factories, however, import especiall.T 
fine cotton from Egypt. Ranchers in the grazing 
states of the West produce most of the wool grown in 
the United States. In addition, farmers in many parts 
of the country' raise sheep for wool along with other 
farm crops. But the United States imports about 
three-fourths of its wool, chiefly from Australia, Ar- 
gentina, and New Zealand. Only- one state — Oregon-- 
grows flax for its fiber, although several other state 
grow flax for its seed. The United States buys mo-^ 
of its hnen from Belgium and Ireland. 

The United States leads the world in making rayon 
and ny'lon. The largest plants are in Tennessee, i iT' 
ginia, and North Carolina. These factories are near 
the source of some of the raw materials (southOT 
pines and cotton linters). They- are also close to big 
kmtting mills in the South. 

Japan and China, countries where labor is cheap, 
supply' most of the silk used in the United 
Farmers in this country-, chiefly' in Texas, raise 
goats to supply- the demand for mohair. But t 
other rare wools come from distant lands — cashmere 
from India, and llama, alpaca, and x-icuna wool froai 
South America, mainly Peru. 

Clothing Materials Other Than Cloth 

Ranchers of Te.xas and the Rocky- Alountain sta ® 
and fanners of the com belt raise most of the w ^ 
tie that supply- leather. Other animals whose elofc 
are used for leather include horses, sheep, 6® ' 


WTiere Materials Are 
Produced and Made 
into Clothes 
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pig^, snakes, and alligators Tlie WHERE OUR CLOTHES ARE MADE 


Jnited States imports about half the 
skins it uses for leather 

The rubber tree is a plant of the 
, topics The chief producing areas are 
m Malaya and Indonesia The chief 
rubber-manufacturing center of the 
Jnited States is Akron, Ohio 

Smce fur makes cold-ueather cloth- 
ing, it Tvould be natural to expect the 
eading fur-producmg state to be a 
lorthern one Instead Louisiana leads 
?eopIe m that state trap several md- 
lon muskrats every year Fur farmers 
n the North raise foxes and minks 
Trappers in Alaska and some states 
catch various kinds of fur bearers The 
United States also imports many furs 
The United States buys most of its 
straw and straw hats m other eoun- 
;nes Panama hats come from Ecuador 
not Panama Milan straw comes from 
Italy Mexico and Central America 
supply cheaper kinds of straw 

Where Cloth and Clothes Are Made 
Most /actoHes for making clothing 
nstenals are m the Eastern states 
New Englanders took the lead in colo- 
nial times in building small spinning 
and weaving factories in which the 
workers used hand methods They kept 
the lead when power-dnven mactuneiy 
has introduced into iictorie$ New 
England had many swift rivers and 
w aterfalls to provide wnter pow er Coal 
was not far away There were plenty of 
people to work in the factories And 
rich Yankee traders supplied the money 
needed to build factories 

New England remained the chief area 
for making textiles until the 20th 
century Then owners began moving 
cotton mills south to be near the cotton 
fields, cheap labor, and cheap electnc 
power Today the South 18 far ahead of 
New England m making cotton cloth 
New England, however, still leads jn 
makmg wool cloth 

The chart on this page shows that 
the East leads m making clothes as 
well as m makmg cloth The fir«t 
clothing factones were established dur- 
ing the Civil War in New York City 
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G^IN G CLOTHING M ATERIALS LONG AGO Conditions were favorable for the 

uidustry to develop there. Immi- 



grants who would work for low wags 
were pouring into the city. The fax- 
tile mills of New England were near 
by. The area was thickly populated, 
proxdding a market for clothing. 

As the nation grew, people built 
garment factories in other places. 
Today almost all the largest cities 
have clothing factories of some kind. 
But New York City still dominate 
the garment industry. 




Development of 
Clothing through 
the Ages 


The compli- 
cated industris 
that supply us 
with clothes 


< \ 


2. After about 1800, 

other Articles to hSuselSves goods ai^d" '‘Z 

s and in vuiaaes. Eold ready-made clothes to those n ho 


they made crude clothing 
using wool or wild flax. 

Skill in wealing developed to a 
high point long before our era. Pre- 
historic Egyptians made fine linen. 
Cotton was used in India and sili 
in Cliina in ancient times to make 
beautiful fabrics. But only the rich 
could afford fashionable clothing 
made of fine materials. The poor 
wore simple, coarsely woven clothe. 
During the Aliddle Ages clothmak- 
became a tlmiing business. -41- 
1 most clothing was made at 
there were tailors and dres- 

makers who held fairs at which they 

. _ . _ 1 _ 


^ E ta ilor shops 



d^ed-feil Fater.SelSl 


- /imerican Kevolutinn f ’1 ‘ •' V «■ - — t;-. 

, sewiug machines were comidg i^tTu?i“ TfepieYur’'*''^ ' 

picture shows an early model run by means of a smaH 
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coulJ affonl to buy The pooler people either made 
the r Qwa b mple clothes or eke bought the cast^ 
clothing of the nch from secondhand dealers 
Between the Middle Ages and the laduttrul Reso 
luton which introduced power-dnien machinery 
there were improvements in hand methods These 
trade it poisihle for more people to ha\ e more daU es 
But the situation had not changed has cally when the 
colonists came to America 

Getting Clothes In the Colonics 
The first colonists had only the clothes th^ brought 
with them from the ttomclaad FnemUy Induns 
taught them how to make fur caps and robes from the 
slras of mid animals sad how to mate buctstm gar 
Dients from deer h des 

The colomsts had brought flaweed hempseed 
and sheep with them to the New World (Hemp is a 
plant with coarse stringLke fibers in ita stalk It 
H 00 longer used for cloth ) They tended tbeir sheep 
carefully As soon aa they had cleared enough land 
they plMited their seed Presently they had crops of 


flac hemp and wool for spnnmg The men built 
ep nniag wheels and looms The women spun wove 
cloth a^ made clothes for the entire family 

Sboematmg was a household task at first Pres- 
entiy afoUed ehoemakers come to the colonies from 
Europe Some set themselves up as travelmg shoe- 
makers go ng from fsosae to home in towns and rural 
areas m^kmg shoes to order Others established 
email shops tn villages and towns 

It is belteted that the colonists built their first 
textile faetory at Rowley Mass about 1638 The 
early feetonea were small establishments where skilled 
craftsmeo operated hand looms Soon the colonists 
could buy sm^l amounts of cloth made of Bax wool 
or hemp raised at home or of cotton imported from 
the IVest lodes 

Country people contmued to make most of their 
0 inlotb long after the Revolution though peddlers 
traveled the country roads selling cloth and many 
other kinds of merchandise People m the growing 
towns got them clothing tn vanous ways There were 


FOUR WAYS OF MAKING CLOTHBS TODAY 
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CARING FOR CLOTHES IS EASY BUT IMPORTANT 
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l.Tliis girl IS putting frees in her shoes before putting them away in a shoe bag. Shoe trees prevent shoes from losing their 
2 3 The boy and girl shown here have learned that two of the best aids to good grooming are the clotheshrnsh Md the coai m-j 
4 ! This boy’s wool gloves will not be damp when he wants to wear them again. Hanging damp gloves up m such a way inai 
can get inside allows them to dry thoroughly before the next wearing. 

dealers in secondhand clothes and small tailor shops. The sewing machine was invented at about the 
Some women did their own spinning and wearing, just that factoi;5'-made clothing materials became plentiful 
as their countrj' cousins did. Others bought mate- After establishment of the first garment factonfe 
rial at stores and made clothes for their families, during the Ci\'il War, the business of making clot_fe 
Tailors and dressmakers went from home to home sew- in factories grew steadilj'. -Toda}', although (te-- 
ing for the well to do, boarding nith the families for makers and tailors still make clothing, and 
whom they sewed. Wealth}- people imported fine fab- people make some of their clothes at home,_ , 
lies and ready-made clothes from Europe. supply most people with all or most of their clothfc. 

After the American Revolution, machinery began to (See also Garment Industr}-.) 

affect the production of clothing materiab (see In- — 

dustrial Revolution). Eli IMiitney invented the cot- Taking Care Good clothing deseires goM car«- 
ton gin in 1793. This made it easier to clean cotton, Clothes simple but important kind of ^ 

and Southerners began to plant cotton instead of is the kind clotliing receives when 

tobacco on their big plantations. Xew Englanders it is taken off and put away until the next_ weamg- 

began to build spinning and weaving machines like Coats, dresses, trousers, blouses, and skirts keep 
those in England. They put up factories in which their shape better if they are hung up on well-sh-I^ 

to use them. The fii'st machines were run by water clothes hangers when they are taken off. And care- 

power. Presently steam replaced water power. Late hanging may eliminate unsightly wrinkles and creasfe 

in the 19th century electricity began to replace steam, before the next wearing. 


FEW REPAIRS THAT WILL MAKE CLOTHES LAST LONGER 



farther rtPP>nE-™T?e*n'^llitiTS®the°rippld*pS'^m^h^the riSf ‘I'reads of the machine stitching on the 
replace a torn-off bntton. A smaU. doSbled-OTer^ece of Semng). The next two P-PiPtes shore a 

Bottom, left, to mike a tailor's oatch first fabric stitched under the button on the •wrong side cpcocd, ^ 

fine crochet hook pull the fringe ^throngh to th?4^ong*^fde shtches 

catch stitch the edge of the hole to fringe on the wrong side -with 

u.: cuge ui lae aoie to the patch. Hight, a good dam begins -iveU back from the hole. 



Brushing wool garments removes hair dandruff 
and 1 nt If garments are brus! ed before they are put 
asvsy they will be fresh for the next wearing Then 
a last ra nute rush to get dressed will not mean an 
unt dy appearance 

Frequent laundering and dry cleaning of cloUiea 
are necessary to an attractive appearance They also 
JengtJwn the life of clothing D rt allowed to reman 
m fabnc tends to shorten its life 
Care of clothing includes care of shoes Use of shoe 
trees especially when shoes are damp prevents loss 
of shape Cleamng and polishing shoes keeps them 
looking well and n akes them last longer Clean ng 
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and pol shing shoes help them to remain comfortable 
too by soften ng the leather 

Can Mending Be Fun? 

Mending can be fun — to girls who like to sew But 
to most people it is a chore worth doing only because 
of the results achieved 

Small jobs like sewing up ripped seams and replac 
11^ buttons are worth do ng on any wearable garment 
Major repa rs require more considerat on A tear in 
a wool skirt for example can be neatly mended with 
a talors patch as illustrated on the opposite page 
Such a patch requires skill and patience One must 
be sure the skirt is worth the work involved 


REFERENCE OUTLINE FOR STUDY OF CLOTHING 


I Cloth ng used to su \ oecupot on weotKcf end 
tl mote C-353 

It Cloth ng mater olsC-3S4 

A F ben C-3S4 F 62 T 98 cotton C-491 wool 
192 A 176 G-129 L-285 flax F 140 rayon 
R79 nylon N-317 *lkS-181 
B LeotherIv.U7-50 

C Rubber IU240 8yathetieruhberR-2lW> 

0 Furs and fur bear ng on molt F 331 beaver 
B 93 eh nch 11a C-389 ermine E 392 fox F 363 
Hudson seal M-473 leopard L-170 lynx L355 
marten M 104 mink M 375 mole M433 musk 
rat M-473 nutria R 176 opossum 0-399 otter 
0-429 rabbit 11-18 raccoon R 19 sable M 104 
sea] &83 skunk S-193 squirrel 8-359 wolf 
W 180 See also m Fact Index Furs table 

III Fber to fabric C-356a fabrics F-4 textiles T 98 

loom pictures R 261 knittins K 57 cotton 
C-406 wool W 192 linen L-2S4 silk 8-184 
feltFSO bleaching B-20S dyeng £1-165 

IV The garment induitry C-366ii 0 22-35 sboes 
^162 stockings S-397 hats and caps’ll 281 gloves 
G 126 buttons B-369 laceWT 

V Mokng clothes at home S-IIO needles N 107 
tbreidTl24 pins P 257 sewing macb o* 8-115 
A Bose stfehes S-111 buttonholes 8-114 

B Oesgn n clothes D 148 
VlCorng for clothes C-356/357 leroovwg spots 
H-411 cleaning L-135 mending diagram C-356/ 
VII H story of cloth ng C-356d 

A An mol skns bork fber and leaves C-3p6rf 
M-66 American Ind ana I lOt 1045 lOt* 106d 
B Sp nn ng and weov ngS-31S 

1 Pnm tivernetbodsB 73 B-75 M-66 F-4 

2 Ancient Egypt T 103 E-2S2 I/-2jr4 F«ru 
T 104 S-263 1-50 Greece end Rome T 104 

3 Middle Ages and Rena ssance T 105 G '^7 

4 EarlyAmerca IndansIlOO colonstsA21l 

5 lnda<!tnal Revolution 1 131 4 F-4 inven 
torsA-3 1 C 130 C-515 H26g W m 

C Text lemok ng in the Un ted Stoles T 100 I 134 

D OresjD 144-7 

1 Primitive M 6C pictures M-64 65 

2 Ancient civihzatons pictures BabyWand 
Assyria B 7 9 Egypt £-28” 285 Greece 
G 198 199 Rome R 180 181 187 188 

3 Middle Ages and Rmaissance p^nw 
M 236-2385 C-187 C-193 0-200 211 E-332 
H-337 338 339 R-55 56 M 107 R 102 


4 Early America Ind anx I 101 1045 106 
1005 I06il colonies A 211 p ctures W 21 
23 A 1J2 201 ->07 U-370 371 U-3H 

5 Present-day p ctures Afghanistan A 32 
Africa A-40 45 M 394 8-243 C-4345 Arabia 
A-^ Bavara B-83 Borneo B ''54 25S 
Bulg&na B 349 Central Anwnca WIT 
O 222-2225 Ch os C 257 263 8 273 274 
283 Eskimos E-893 (text and p ctures) 
France F 263 Greece G 19'* Iceland 1 11 
Ind-i 1 52 56 57 59 50 61 63 Iran 
R 250 lUly I 265 27) Japan J 290-306 320 
$23 color peCureJ 315 JsvaJ-3^5 Lapland 
L-102 Mexco M 198 Netherlands N 116 
No way N-300 Ph 1 ppmes P 108 (text) 
Poland P-342 Portugal F 379 Rumania 
R 254 Russ a R-263 260 271 272 Samoa 
P 12 Scotland ^63a South Afr ca B-243 
South America S-260 262 264 C2 d 6 
P16I L-110 5pamS-8U 816 317 Sweden 
8-462 Sw tterland 5-470 Turkey T "*17 
Yugoslavia Y 346 

eiBUOGRAPHY FOR CLOTHING 
Rooks fo Younger Readers 
iorveC ManI »Bea er(Vkn* 194 ) 

Boiie I f and eOxn Gur Cloth tig (L pp ncott 1952) 
RssVew t M Fdle s New Su t (Harper 1929) 

JaporanV Noth ng to tv ear but Clothes (Mlad n 1953) 
Ko oil. Mo >ke See end Sew (L ppmoott 1943) 

P, rr ioMphne Cotton Industry (Longmans 1943) 

Pde ihoai M f ondMiko Story Book of Clothes (Winston 

PeM jho" f Story Book of Cotton Story Book 

of S k Story Book of Wool 2v (Winston 1939) 

Books for Advanced Students and Teachers 
RoBler I f loKke Alpha Today s Clothing (L pp ncott 
*ei*~ Ze*"" ‘"'d 0 B Ame ics a Fabr os (Mai> 

mllan 19S1) 

C««on How You Look and Dress (McGraw 1949) 

Deimy G O Fabr ca (L pp ncott 1953) 

Evans Mor» Costume Throughout the Agea (Lpp ncott 

aji^d e A aoth ng Conatruct on (Houghton 1953) 
5loa Do olhy Men Too Wear Clothes (L pp ncott 1950) 
Tovlor 1 0 Know Your Fabr ca (W ley 1951) 

• ^ IS H H Dec grung Your Own Dreaa Pall"'' 


1951) 




j B Textile Fabnca and The r SelecUon (Prentice- 

ill 1949) 

oTte h bfiograpfiy for tfosw Econom es end Atone pe 



COMMON CLOUDS AND WHAT THEY TELL 

















CIRROSTRATUS, with hole 
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CUMULUS 


CifTOS and Cin-ostratns often wain of storms a H CUMULONIMBUS 

ahead, whfle altocumulos and stratus may immediatd| p?«ede A fair-weather cumulus cloud sometimes tu:«« 

an anvil-shaped cumulonimbus, trailing streamers of rio 
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Clouds Whit«cloudsdnftmgmabluesummerBkj 
call to nearly everyone’s imagination When jon 
« atch them a moment or tw o they seem to take on fa 
mihar sliapes such as the images of men or anmuN 
This fantasy has entertained people of all times Even 
Shakespeare remarked it In one scene from Hamlet 
the young prince of Denmark muses Do you see 
yonder cloud that’s almost in shape of a camel' 

For ages also men liave gvzed at the clou Is with 
more senous mterest For the ever-ehangmg clouds m 
the sky tell us a “weather story ” Most of us md 
read some of it We know that small white woolly 
clouds m a blue sky promise fine weather ni«i a 
vky 13 gray and ugly lookmg we erpcct ram or v 
We all know what to expect from a thunderelouil Hut 
we can tell much more, if we know what clou Is are 
and why they look different at different times 
Fust of all, we have clou Is because the atmosphere 
contains water If the water h vaporized we cannot 
see It and the sky looks blue But the ability to bold 
vapor depends upon temperature (jce Evaporation) 
Hence any chilling of the air may cau'^ some of its 
water vapor to condense into droplets or even form 
ciystals d snow or ice If a mats of droplets trails 
along the ground, we call it fof if it ndes high enough 
to be seen from below, we call it a cloud 
A ebud looks white as long as it is this enough to 
reflect or diffuse sunlight It becomes gray or blade 
nhen it becomes dense enough to absorb sunlight 
But then it eon hardly hold more water If the tern* 
perature falls a bit, eome of the moisture falls as 
ram or snow 

Different Rinds of Clouds 
The shapes, heights, and appearances of clouds give 
us many other hints about the weather The fair* 
weather” combination of white, woolly clouds m a 
blue eky occurs when most of the air can bold all its 
moisture as vapor But here and there, over some lake 
or nver, the sun’s rays cause a strong updraft of 
raoisture-Iaden air. At perhaps 1,500 feet above the 
ground, some of the moisture is condensed into white 
cloud, and the updraft may carry the cloud several 
miles high. Then w e see the towering, billowy mass of 
i cumulus, or “wool-pack” cloud If it turns gray or 
black. It 13 gettmg all the water it can hold, and it 
may become a thundercloud («« Storms) 
la contrast, some change of atmospheric conditwns 

may form a cloud over a wide area This usually 

pens at a certain level, as, for example, where 
air cuts under warm moisture laden a r (see Weather) 
Therefore the cloud which results usually hes m a 
‘ rather defimte layer, and it is called a stratus etood 
I A storm from a stratus cloud may last a day or moi^ 

I because usually the cloud is widespread 

At levels of 20 000 feet or higher, water usu^ m 
formed into ice crystals. These crystals make totb- 
ery wisps of clouds, either scattered or groupw m 
streamers called “horsetails ” or in a sealel^e patton 
called a “mackerel sky ” Because of their i^t 
j height, cirrus clouds show a pmk glow before dawn 
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Mul ^ter sunset They also cause halos around the 
Eun and the moon 

Cimig clouds are usually formed of material ob- 
tained from other clouds Streamers of eimis often 
can be seen shreddmg away from the top of a tall cu 
mutus cloud Smee they travel on high wmds at high 
levels far ahead of their parent cloud masses, they 
mean other clouds commg ” TOiat weather the other 
clouds will brmg depends upon their character 
Scientific CUulficatlon of Clouds 
To dceenbe clouds acientiste use the names already ex 
pla ned either a rifly or eomb ned and three other tertne 
Srseto- n aAo* ctr ttivihus, Tho tertn/^w^tc'-meaDs 

hrokrn A fraetostratus or fractonimulus cloud is a mass 
tom from either parent type The word mmbut formerly 
meant any doud srti ch pvee ram But thia told nothing about 
ibe kind of doud ao now scient sts Speak of niiniottniCus or 
c m /onuiftua douds The cumulnn m^s is the thundercloud 
The term alto- means high and it is used for middle- 
level tknids at elevations between 6 000 and 20 000 feet 
A elraloe doud m this level is ealled aUeifratut Since 
ordinary eumulua clouds may reach from the low to the high 
level the term aftoeumu/ui la need for small masses of cumu 
lua at middle levels Such massea usually occur in patterns 
often as roUa across the sky or as nppled flaky masees 
The conbioattoa terma euTostrotue aad alratoeumulua mean 
teepectmly amu oi cumulus material which u wid»- 
apiesd eoougb U> form a layer 

Clovfji Tbe clover plants and the bees help one 
another to live The clovers furnish tempting sweets 
for tbe bees, and m return the bees carry pollen from 
flower to flower for the clovers Men learned this 
when they transplanted red clover from Europe to 
Australia It grew and blossomed, but no seed formed 
Scientists soon found the trouble The red clover's 
special friend, tbe bumblebee, bad been left behind, 
a^ it IS this bee, with its long neck that aips the 
nectar in the deep ' cups ' of the red clover blossoms 
Other bees, not bemg attracted, did not spread the 
red clover pollen. 

Clovers are wonder workers for the farmer They 
provide splendid forage for cows, sad a field may give 
two or more cuttmgs a year, of clover hay Clover 
also ennehes the Eod in many w ays 

Tbe long roots reach deeply into the soil and do not 
dnw only upon the top layer, as do many shallow 
rooted crops. Some kmds, such as alfalfa, can reach 
water whwe other crops or grasses might die Most 
important of all, clovers are legumes and, like other 
{Jsnts of this type, they shelter nitrogen fixmg bac- 
teria on their roots (see Nitrogen) These bactena 
make nitrogenous food from the air for the clover, 
and, if the clover is plowed mto the ground, it leaves 
the food for other plants Hence plantmg clov er and 
pfowiDgit under improve a fidd greatly for later crops 
Althou^ sweet clover is not a true clover, lie 
alfalfa, it belongs to the legumes, and it has nectar 
which attracts bees It grows on sofi where clover 
would pensh, and its long roots carry nitrogen-fixing 
bactena some 20 feet into tbe ground 

Moro thwi 400 species of clover have been hsted 
Th^ gmw at their best m the temperate regions of 
Europe and Amenca The common red clover is one 
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'' -ofJESg. oldest varieties cultivated. The mammoth red 
clover is an improved variety of the common red. 
Alsike, or Swedish, clover grows on land too wet for 
red clover and is a good crop for the honeybees. The 
white, or Dutch, clover grows in pasture lands and 
grass plots everjTvhere. Crimson, or scarlet, clover is 
used for hay, pasture, and as a cover crop in orchards. 
Florists also grow the plant. Berseem, an Egi^ptian 
clover, has been introduced into the United States 
to grow in the alkahne soil of the Southwest. But- 
ton clover is a valuable winter cover and pasture crop, 
used in rotation with summer row crops in the South. 

An important relative of the true clovers is lespe- 
deza, which is grown as a pasture and hay crop in the 
southern part of the United States. The principal 
varieties are Japan clover and Korean lespedeza. Bur 
clover is a pasture plant related to alfalfa. 

The true clovers belong to a genus of the bean fam- 
ily {Leguviinosae) called Trifolium because the leaves 
are di\*ided into three leaflets. The flowers — red, 
white, crimson, or yellow — grow in heads or clusters. 
The sweet clovers have butterfl 3 -shaped blossoms 

HOW CLOVER ENRICHES SOIL 



like those of the sweet pea. They may be either white 
or yellow. The leaves are three-parted. The dried 
foliage has a pleasant fragrance, and branches of it 
are sometimes hung in closets. The sweet clovers be- 
long to the genus Mdiloius. Button clover belong 
to the genus Medicago. 

CLOt^ES. The spice that looks like a nail is the 
dried, unopened flower bud of the clove tree. The 
tree is an evergreen related to the mjTtle. It grows 
in the East and “West Indies. At first the buds are a 
pale color, which graduall 3 ' turns to green and later 
to a bright red, when the 3 ' are collected. They (in- 
to a dark brown. Cloves are about half an inch long, 
with a knob at one end which contains the unopened 
petals. Their general shape, that of a nail with its 
head, gave them their name, from the French word 
dou, meaning “nail.” 

The buds are used as flavorings. Oil of cloves, 
obtained b 3 ' distillation in water, is used as a drug, 
especialh’ as a toothache remed 3 '. It is also used in 
soaps, perfumes, and ointments. S 3 Tithetic vandla is 
made from eugenol, an ingredient of clove oil. 

Cloves were an important item in the spice trade 
of the Middle Ages. The 3 ' grew originall 3 ' in a small 
group of islands called the Aloluccas, or Spice Islands 
The Dutch cultivated the tree in Amboina. Md the 
French transplanted it to Zanzibar and the neighbor- 
ing island of Pemba, where three fourths of me 
world’s supply is grown today. Some cloves are a--o 
e.vported from the West Inrdies. The scientific name 
of the clove tree is Eugenia caryophyllala. 

Clo\TS (465-511). One day this king of the esny 
Franks was engaged in a battle with a neighhoring 
tribe of Teutons. His warriors were being drivm 
from the field. The gods Woden and Thor seemed 
to have failed him. Suddenl 3 ' Clovis lemembe^ 
that his wife, Clotilda, had long been urging him to ^ 
come a Christian. Raising his e 3 'es to heaven, he cri. • 
“Oh, Christ Jesus, I beseech thee for aid' If thc^ 
wilt grant me victory over mine enemies, I will bene> 
in thee and be baptized in thy name'” 

With this he rallied his men and gained a ^ 
■victory, and on Christmas Da 3 ' of the same year (^-1 
the king and 3,000 of his followers were baptm 
But Clovis remained at heart the same savage^ 
rior he had been before, and, when the monks told 
the storv of Christ’s crucifixion, he clutched his ba - 
ax and cried: “If I had been there with my FranC 
I would have revenged His wrongs!” _ 

liTien Clovis at the age of 16 became king ® 
tribe of the Franks, these ancestors of the m 
French nation were a scattered and disunited pwp 
with a number of kings. TlTien he died, 30 3 ’ears • 
he had united all the Franks into a single 
nation under his own rule. He ov erthrew the Uo 
power in Gaul in a battle near Soissons in 4S , 
before his death he had won for his people a ^ 
which reached from the Rhine on the north an - 
almost to the P 3 Tenees Mountains on 
So complete was the Frankish conquest that thL 
ever since has been called France, from their nam • 




^ou, One of our most precious mmerab b coal All this happened many t mes m many places But 
Nearly half theenerty we use { r heat and power oneagegaveusmnst of the coal we use today Aco n 
cornea from it It heats bu Idmgs runs tra ite melts mon name for it la the Coal Age In Europe geolo- 
iron ore and makes electric ty And coal fum shes gists call it the Carbon ferous period American geol 
thousands of chemical products such as dyes per c^sts divide the age into two periods the Msss- 
fumes med ernes and eynthetic fibers sppuo and Pennsylvanian Mo«t of the coal m North 

Coal has two great advantages The cost is low and America began to form m the Pennsylvanian per od 
the supply is almost limitless Some geolog sts csti Tl e Coal Age was a t me of warm moist ebmate 
mote that the United States has enoigh coal for Much of tbebnd was low inlswampy Fromitrose 
the ne^t thousand yean There will be enough even dense fore ta of strange-loobng trees ferns and 
to supply liquid fuel and lubr cants 
by Special processes if the supply of 
petroleum is ever used up 
But the work of getting coal out 
of the ground remains a difficult and 
duty job It IS dangerous as well 
Coal m nmg machinery has helped 
make the work eas er but men roust 
St 11 go down hundreds of feet below 
the surface to get the toal Tl ere 
they work in constant clanger from 
cave-ins and eiplcjs ons Every year 
moie than a thousand men die in 
coal mme accidents 

Men must dig 
m nes to reach coal 
because as coil 
formed it was pushed deep unler 
ground The material for it came 
from plants and coalmabng always 
started when a forest lid down a 
thick depos t of dead trees branrhes 
an I leaves Th i material was cov 
eted w th rock and buried for m U ons 
of years before it became coal 





From time to time some of 


^MeanwhHp plant materia] deep below water. (Much of it hati 

*i-_ » . » rivers washed cravel. ssnH. anA yntirf imm ettrrntmdmEr hiaher land 
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Aftpr « /»nai bn.Li Cuij 1 ii.„ „ •*^--** ^ 

fand °e*ma£*ed^stMdv^nn!?^^ deposit of coal woStf be^ade*^!? nf^ above sea level and grown a new forest. Then it 
shafts thronph th ^ coalmaking stopped. Todav thr ^ Places such as Pennsylvania, this happened many times, b ^ 
Shafts thiongh the overlying rock to reach them. In Jther dSp* lie in vein/ far below the surface, and rninen 

ra omer places the rock has been worn away and the coal is near the son* 
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rushes know what these plants looked 
bte because they left fossil imprints m 
the rock layers next to the coal Giant m 
sects buzzed through the air and amphib ous 
animals crept through the bog 
As the plant life died it fell beneath the 
saamp water The pictures show how great 
layers ol mud sand and marine deixeits 
gradually formed o\er the plant matter and 
helped It to turn into coal 
The matter first turned into a spongy peal 
This IS a kind of coal to-be Later the 
peat turned to hgnile Lign te is a low ^rade 
coal brown in color Finally age-long pres- 
sure from the overlying rock produced b lur 
tninous ( soft ) coal This u black and is 
much harder than 1 gnite 
The hardest coal is anlhrante This was 
formed when the rocks of the region were 
wrinkled into folds and broken by faults 
The tremendous pressure and heat from these 
processes were added to the weight of tl e 
overlymgrockandhanJenedthecoaldepo t 
Peat has little fixed carbon lignite hb! Is 
about 67 per cent Bituminous coal b« 
about S3 per cent and anthracite more than 
90 par cent The quantity of fixed carbon 
determines how much heat the coat mil 
give when it is burned 

Coal Fields of the United Statee 
Coal is found on every eontinent but 
more than a third of the world a supply ts 
m the Un ted States Thirty.^ix of the 48 
ttatee have some coal and it is plentiful in 
23 states 

nie United States has four great coal 
fields The Appalachian field lies m parts 
of Pennsylvania Virginia West Virginia 
eastern Kentucky Tennessee and Alabama 
The lUiDois field is in centra] and southern 
Illmoia western Indiana and western Ken 
tucky The M d Continent field includes 
deposits from Iowa to Texas The fourth 
field la Colorado Utah and Wyoming is 
the least developed Colorado and W ashing 
ton have important deposits 
Most of the coal m these regions is bi 
luminous The largest anthracite field m 
Pennsjlvania covers only 484 square rules 
Other anthracite fields are in Colorado 
Washington and Arkansas The leaiing 
coal states are Pennsylvania WestVirgmia 
lUmois and Kentucl^ 


4ow Men Take Coal I i 


from the Earth 


1 ous depths below 
J the earths surface 


me seams may run fairly level or they m^y 
« highly convoluted The pictures on tha 
lase show various coal depoa ts and how the 
Juners reach them to dig the coal 
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OPEN CUT MINING BY DRAGLINE AND SHOVEL 
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all the coal but the roof 
must be supported en 
j trely by timbers As 
! they tear the shaft the 
mmen pull out the tim 
hers w the worked-out 
I area and let the roof 
I cave lu behind them 

A Miner ■ 
■Working Day 
The m ncr gets up 


1 The m ncr gets up 

f\ early in the morn ng 

^ ^ and eats a b g breakfast 
^ ^ packs a lunch 

ready for him to carry 
■**,"^**» ^***>'J below He has no regular 
lunch hour He eats 
whenever ha work al 
% ^ •- free time 

Co’Wing to work le 
goes to the wash house 
" — and changes to his w ork 

* > ^ ^ mg clothes At the lamp 

**** V yT'^^l flop*® he receives a 
hght to wear on his hat 
•1 *anb *ad >»ek itd He straps Storage bat* 

«1>W« /• it 6l Unh (gj-lgg f}jg gg 

his belt or back 


The Simplest method ii sfnp or open-cut m niog 
It Is used where the coal 1 es close to the surface 
Huge digg ng mtch nes strip off the overburden of 
earth and rock from the coal Then the coal is blasted 
and dug out with power shovels 
The other methods require dnvmg a shaft to reach 
the coal seam Mmen must work underground and 
send coal to the surface by car 
Where a shaft can be driven straight into the s de 
of a mine like a tunnel the method is called dnft 
mining Slope mmmg is used where the shaft roust go 
down at an angle to meet a t Ited seam Shaft mining 
sends the shaft stra ght down to the coal scam 
Room and Pillar and Longwall Mining 
The picture on the opposite page shows two dffer 
ent methods of working iidew se from a shaft The 
room-and-piUar method is used most frequently for 
seams that are four feet th «k or more The miners 
drive long tunnels called cnfrics away from the bottom 
of the shaft These serve as roads for haul ng the 
coal back to the shaft The men work off these en 
tnes mto rooms to take out the coal In t me the 
entnes and connecting passages make a pattern mura 
hke city blocks The miners use t mber posts to bdp 
support the roofs of passages and rooms They also 

leave pillars of coal at regular intervals When a mine 

has been nearly all worked out by th a method some 
coal pillars may be taken out to gel the coal m them 
In the Icmgua 1 method long entries are driven to 
the limits of the mine Then the miners work baA 
to the shaft along the whole face of the seam ^ 
tmumg progresses the mmed-out area comes more and 
more to resemble a semicircle This method tales out 


Now be goes to the txppU (at a b turn nous coal 
m ne) or the breaker (at an anthracite mine} Th % 
bu Id ng stands on top of the shaft Here also coal 
taken from the mine is unloaded from the can and 
sorted He enters an elevator ear called a cage 
that takes h ra swiftly down to the working ana 
This may be from 100 to 8 000 feet below ground m 
the Unit^ States mines In Belgium mmes are eome- 
t mes lbie«>quarierB of a m le deep 
At the bottom of toe shaft the miner gets a metal 
ident heat on check He turns this m at the end of 
toe day to show that he has left the m ne If a check 
IS missing a searching party must be sent out to 
find the lost miner F^om toe shaft bottom he 
ndes to where he will work for the day m a low 
dun g coal car pulled by an engme The cars are 
cafied tnp* ITiey carry the mmer to fus work and 
back and tarry coal out to the shaft When men nde 
m them the cats are called man Crtps Each string of 
Inps has a motorman and a tnp nder who works 
1 ke a bmkemaa on a ra Iroad Other men have ra I 
loadlike jobs as well Among them are tracklayers 
road cleaners and switchmen 

Working at the Coal Face 

Ekuih pbee where coat is be ng taken out is called 
a/ocs Work u directed by a foreman calledthe/a« 
boss At each face the m ners work with electrically 
powet^ cutt eg and load ng machmes These ma- 
ehinee may have been brought to the face on the 
tractis used by the tnps or they may have then own 
eaterp liar treads 

Two men operate each machine P rst they place 
the cutting machme against the face It has a chain 





with knifelike blades momg parallel to the floor. 
The machine cuts wide gashes into the face, about 
six to nine feet deep. Then miners drill holes mto the 
coal and stuS explosives deep mto the face. 

In some mines there are special workers, called shot 
firers, who do nothmg but fire these explosives. In 
some mines, also, shots are fired only when the other 
miners have left the mine. Then miners on the fol- 
lowing shift load the coal brought down. When the 
miners are present, they retreat to a safe distance. 
Sometimes compressed air or carbon dioxide is used 
for blasting. Both of these are safer than explosives 
because they require no fuse or electric spark. The 
released pressm-e of the gases does the work. 


The blast throu-s lumps of coal to the floor. Tlffi 
coal IS loaded into care and taken to ‘ j 

hoisted to the surface. No miner han^ tte 
after blasting. In most mmes a loa 
sweeps the coal onto a conveyer be . . 

have a completely mechanized sj’stem P 

coal at the face and hauling JlKcon- 

shaft and up to the surface. Usually ' q;^e;e 
veyer belt loads smaU care called ^^53 

take the coal to the trips in the entries. S 


the trips run all the way to the face. . , 

When the miner’s work day is done, h , . 


MF.CHA.NIZ ED CUTTI NG RELIEVES PICK 


When the miner’s work d^' we turns in Hs 

the trip to the bottom of the shaft. H be 

check and rides the cage to the surfac ^ 

returns his lamp “““ 
AND SHOVEL WORK _ batteries to the W 


batteries to the top 

bouse, where the Ito 

teries wiU be 

charged. He clean^uP 

and changes clothfe 
at the wash house, 
and returns home. 

Sorting and 

aeaning the Coal 


icllll 
: to t 
s mi 
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A MECHANICAL MINER WHICH DOES THE WORK 


COAL 



6n. ti»l^wder T1 .n the ood o loi<l«l into uU ^ ,he ,7uii.ite To 

■Old esm lor ehpmenl ,1,, ,h, „ner enpporte .1 n th I mber. 

Sites and Kladt of Coal a, rftof bolts The bolts are long rods that extend 

Coal B sold according to sues Broken b t^ « f bolte 
largest anthracite sise fclocl or lump the largest to ‘ j gg Jimftermen do noth 

b tummous Then for both types lome eg| ^ nut roof b Its 

PM budu^at nee uiHinc coal from its iLd ng po nt to railroad cars 

ulieotho S) and screenings on tl e surface causes the second greatest number of 

monly used in hand fired furnaces acci lento Increasing use of eons-ejers instead of 

matie stokers and the smallest mbloner fired bo leis acciienw mere g 

5 THE TIPPLE OR BRBAK^ 


matie stokers and the smallest mbloner 
Run-o/ mine coal siidely used in m 
dustnal plants is sold at the rane 
nithout sifting Pocahmlae is a trade 
name for a seraibitummous smoke- 
less coal Dimed chiefly m ’West \ir* 
gmia filler coal — coal washed away 
from the mmes by flood waters — is dug 
up by dredges from the Susquehanna 
Schuylkill and Lehigh rivers of the 
Pennsylvania coal fields Cannel coal 
3 named for its bnght candlelike 
flame One of the brgest suppl es is 
m West Virginia 


1 THE 


Mitre oijerators and 
rmners maintain cea»e- 
- less vigilance to pre- 

> ent accidents The accident rate 
has fallen consi lerably since modem 
safety methods iiere developed 
But no amount of care can el mmate 
all the hazards One man is k lied for 
about every million tons of coal mined 
or for about every million man hours 
worked About 45 men are hurt for 
every million man hours worked 
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COAL'POURS FROM THE TIPPLE TO WAITING CARS 
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Concentrated coal dust aroand 
a flame or spark Trill start an ex- 
plosion; and only a little dust in 
the air beyond nill continue tie 
flame. To eliminate this haznd, 
vrater is sprayed on the coal Trhn 
loaded and again at transfer 
points. The mine surface sn 
rock-dusled with ground limestoiie. 
This dilutes the coal dust and 
prevents the spread of flame. 

Safety inspections are made cco- 
stantly. The mine e.xaniiner, em- 
ployed by the mining companr, 
works full time to prevent acti- 
dents. The mine manager is aho 
responsible for safe worMng au- 
ditions. State inspectors msb 
regular idsits and have legd 
power to see that unsafe CflffiS- 
tions are corrected. 


Social and Eco- 
nomic History 
of Coal Mining 


At this bilaminons coal-t^e tipple, coal is cleaned and sorted. (The buildlcg is called 
a oreatser at anthracite niices«) The various classes of coal arc then poured down chutes 
into railroad cars to be transported to dlstribators or consumers. 


The ess of 
coal for heat- 
ing greff cp 
in England 


and elsewhere at about the same 
time the American colonies ffe."* 

. . _ being settled. JIany EnglEh 

mdmdt^cars is tending to reduce injuries from this mines were troubled by flooding, and the demand for 
cause. The general widespread use of machinerj' has efficient pumps brought the invention of fhestmme®' 
a «o rought with it certain hazards. Moiing cumber- gine, about the time of the American Revolution (fn' 

some pieces of equipment in confined spaces some- SteamEngine).Steamenginesneededcoalforfuel,asd 

tunp re^ts m unavoidable accidents. ' 

SORTING COAL IN A TIPPLE 


So does the use of explosives for blasting 
coal away from the face. But use of 
compressed air instead of explosives is 
tending to reduce such accidents. 


Safeguards against Gas and Dury,-^ 
When coal was formed, mos*_.of the 
gases from decomposing ms<^er were 
squeezed out. But mrfli ane i ys entrapped 
V itself. It has if odor and is 

^hly explosive. Guard^fg against i 


consists chiefly 


air through the mine. 



drawing fresh 
'he quantity of 
500,000 cubic 
lepending upon 


■y- , ihiiie, I 


down the ventilat; 


ven- 

_ _ ^ fan either pushes air 

the mak “P 

frombeingdiverttd Pf currents 

sealed by a Wat,^-.^handoned areas are 
are made of woo(ia^/'’'P°raiT brattices 
ones are of tile, permanent 

detect accumulatitit^^V concrete. To 
boss tests the air belo^cthane, a fire 
to work. He uses a fiatnl/ ^'rift goes 
or an electrical detector. “ *^tety lamp 



dltecHy from the face is called “nin-of-the-mine” coal. 

Ollier ro<A most be removed, and the coal most be sorted by jprtisi' 

groiios. The men alon^ the sides of the chutes are both 
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coal mining became a major industry 
{See (dio Industrial Revolution ) 

In the early days of this growth 
the aork was done entirely by hand 
under ternbje working conditions In 
England men crouched in the narrow 
seams digging the coal away from the 
walls with hand picks 'Women and 
children dragged the coal to the sur 
face m baskets, crawling on their 
knees m the low entries At the tip- 
ple children sorted the coal from the 
rock All worked unlcr the-< ap- 
palling conditions 12 to 14 hours 
a day six daj saw eek 
A simibr situation prevaile<l in 
the Unitftl ‘'tales Additional evils 
crept in because the mines were in 
isolated districts far from the big 
cites The imne owner or operitor 
completelj dominated the little town 
He owned the miner a home and the 
store where the miners wife traded 
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“scrip,’ good only for rent and for 
tad. .1 Ih. .omp.iiy .ton Darms ^ ,, n, 

■lack seasons the miner went m debt to me oper eiux’ „„ .k. kmtbprhood m 1877 

ator.and years passed before he coul I free himself ^ovemme U 

Inthehalf-centurybeforethefifstWorldWar coal The umon won its first collective ba^ain- 

mming was one of the fastest growing “ jCTeement la 180S with bitummous operators 

the country Production doubled every eight or nine g gree j^i^hracitemineiswonaaimiUragree- 

jears Working conditions for the correct safety cars ^ hitter strike in 1902 

miners also improved gradually T^ u v.i — i 


miners aiso improvea graouauy 
Part of the gain came from a gener 
al advance throughout all industry 
Many of the abuses had come about 
as part of the national growth and 
westward expansion Notmuch thought 
was given the fate of workers in coal 
minmg or any other industry After 
1900 however, most of the pioneer 
w ork had been accomplLshed and the 
American public began taking action 
to end abuses Employer’s liability 
laws safety movements and legisla- 
tion cut down the accident toll Bet- 
ter roads and new means of communi- 
cation such as telephones and motion 
pictures helped to break down the 

isolationofmanyminmgdistricts Coal 
Dimers benefited somewhat from the 
general advance, and the miners aided 
their own cause by collective action 
Growth of Unions 
From the start of the industry mm 
rs banded together to fight for better 



■M^^^^t^MtmMU=30Ciatioii fe^rf'd^mg iegishUon which would 

formedinl861 Althoughitwassoondissolvrf^^ pmfitable operation mthoutoi«nmg^ way 

tots m Pennsylvania were still opp^ed by n^opohstic practises In 1937 it passed the 

Maguires ’’ a secret brotherhood of Irish miners ama 


ment aiwr a •— 

President Theodore Roosevelt helped 
establish methods of negotution that 
still exist today in labor disputes 
(see Rooaevrelt Theodore) 

Setback end Recovery 
After 1900 population growth slowed 
down At the same time other fuels be- 
gan competmg with coal Increased 
efficiency m the use of coal itself 
slowed the demand After the first 
M orld ar the number of mmers and 
the capacity of rames were in excess 
of normal requirements Coal pnees 
declined and cutthroat competition 
prevailed As pnees went down wages 
suffered for they accounted for 60 per 
cent of the cost of mmmg Between 
1924 and 1929 more than 3 000 mines 
were abandoned and 200 000 men lost 
their jobs An awkward factor was the 
so-called capJive mme— one operated 
by a large consumer such as a steel 
company to meet its own coal neeifc 
Djaay years Congress struggled with the proV 
' , ..-k,..k « nil it hpln restore 



COAL 


370 


Bituminous Coal Act, which outlawed unfair competi- 
tive practises, established collective bargaining on 
an industry-wide basis, and provided for establish- 
ing fair minimum prices. 

At this same time, the IBIW rose rapidly to new 
power as a collective bargaining agent under the lead- 
ership of John L. Lewis {see 
Lewis, John L.). One effective 
bargaining device was the pol- 
icy of “no contract, no work,” 
sometimes taken vhen an evist- 
ing contract between operators 
and the union evpired and no 
new one had been agreed upon. 

During and after the second 
World War, this heightened bar- 
gaining power transformed the 
economic position of the miners. 

From 1939 to 1949, the average 
weekly pay of miners tripled. 

The miners won porlal-fo-portal 
pay— that is, pay for time spent 
in traveling from the wash house 
to the coal face and return, as 
well as actual work at the coal 
face. This travel time often 
meant a half-hour each way. 

They also won a benefit fund, 
supported by a royalty paid for 
eveiy ton of coal mmed. From 
thh fi^ accident benefits and old-age pensions were 
paid. The mmers abo drew social security benefits. 

Congress tacitly acknowledged the rise of union 
fn Bituminous Coal Act to e.vpire 

But the government and the pubUc were also 
remmded from time to time that the union could par- 
alyze the nation by industry-wide strikes. In 1946 the 
government seized the mines under its unevpired 
war powers to forestaU such a strike. When the union 
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provide a wash house. 

doth^bv fli'e H® leaves his dirty 

Clothes by the btchen door before scrubbing op. 


Struck despite an injunction forbidding inferfereuce 
with government operation, it was fined $700,000 and 
^wis was fined 810,000. Ln 1948, defiance of m 
injunction obtained under the Taft-Hartley act 
brought fines of 81,400,000 and 820,000 respectively 
But after a strike in 1950 no fines were imposed 
The court ruled that the IBllV 
had not defied a federal iIljull^ 
tion. A new contract brought 
increased benefits to the mine-rs. 
Coal-tar products. One 
of the favorite raw materials 
of the research chemist is coal 
tar. Coal tar is a black gummy 
substance, a by-product in the 
manufacture of illuminating gas 
and coke. Lt is a mhcture of 
exceedingl}' comple.v organicsub- 
stances out of which a chemist 
seems able to dig almost any- 
thing he wishes, from a disin- 
fectant to a grease-spot remov- 
er, from a dye to a perfume, from 
drugs and fertilizers to evp!> 
sives. The tar yields only aboai 
a dozen primary substances, but 
from these the chemist bui!i= 
up thousands of new compounds. 
ITie United States coal-tar in- 
dustry’ is a recent development. 
German chemists pioneered in this field and had 
almost a monopoly of it until the first World War. 
Cutting off imports from Germany gave the American 
industry its start-. 

Coal tar is distilled in huge cylindrical iron stills 
capable of holding 20 tons of tar. The first fradicn, 
that is, the part having the lowest boiling point, is 
made up of the light oils and naphthas, including 
benzol, toluol, and xylol. From benzol is made the 
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pure benzene, from which in turn are made anilme and 
its related dyes («ce D>es) Toluol la the source of 
benzaldehyde, a synthetic perfume called oil of bitter 
almonds and used for scenting soap Another product 
of toluol 13 bentoic acid Its salt, sodium benzoate, 
18 used as a food preservative TNT, a powerful ex- 
plosive, 13 a product of toluol (lee Explosives) So 
IS saccharin, hundreds of tunes sweeter than si^ar 
and sometimes used as a substitute for it Xyld is 
the source of numerous dyes From benzene and 
toluene medicinal preparations are made, including 
antiseptics, antipyretics, and hypnotics The ehmi 
cal formulas of benzene (CiHi), toluene (CjHa), and 
xylene (CsHio) indicate their kmship 
The next fraction, which boils at a higher tempera 
ture than the first, contams catbohc oils (zee Car 
bolic Acid) From carbolic acid (also called phenol) 
are made dyes, picnc acid, and the salicybc acid 
which IS used as an antiseptic, as a treatment in 
rheuraati'm, and as a ha«e for hjiinotics and for 
anodyne drugs such as aspirin Another substance 
from phenol is synthetic eoumarm This tastes so much 
like vanilla extract that it is u^ed as a substitute 
Cresols, which are chemically similar to phenol, are 
also m tbs fraction They can be used as disinfec 
tants even without purifying, lysol ’ and ‘ creohn” 
are commercul names for crcsols 
The next fraction contams naphthalene creosote 
oils, and qumohne Naphthalene is used to make 
dyes— mdigo, buttercup yellow, scarlet pink, and 
green It is also the source of many medicines But 
it IS best known m the form of moth balls Creosote 
oils are u«ed to preaen e wood (lee Creosote) Quino- 
line u an antiseptic and it also yields many dyes 
Anthracene oil, the next fraction, is the source of 
ahzarm dyes, especially important m printing cotton 
textiles Aftertheanthracenehaabeendistilled, there 
remains la the still only a black sticky pitch If » 
soft pitch 13 desired, some of the antbaceae la left 
with It m the still Pitch is used m making roofing 
paper, wood preservatives, and paints, in binding 
coal dust together to make briquettes for fuel and in 
paving materials 

By the Bergius process tar is hydrogenaUd at hi^ 
temperatures and high pressures with a catalytic 
agent, and converted into a petroleum like substance 
from which fuel oils and spirits are obtained by dis- 
tillation {see Hydrogen) 

From phenol, cresol, naphthalene, and other coal- 
. tar products the modern industrial chwmst makes 
many useful plastic matenala including BakeLtc 
I (a ti^e name), formica, micarta, and many otbeis 
' (See also Plastics ) 

Coast guard, United States Semper paialua— 

I "always prepared” is the appropriate motto of ibis 

military branch of the government It is primarily 
the catioD's police power on the bgh seas and on 
I navigable waters of the United Slates, but its 
I of dubes has been extensively enlarged to 
I a far more varied scope of activity 
, trained petsonn e! and excellent equipment are devoted 


— COAST GUARD 

not only to law enforcement but also to a long list 
of collateral services 

It enforces federal laws relatmg to customs and 
tfie prevention of smuggling. It pohees harbors and 
enforces the regulations pertaining to navigation 
and merchant shippmg, imimgration, quarantine, 
and neutrality It maintains aids to navigation {see 
Ijghthouses and Lightsbps) It protects the fish- 
eries, certain game and bird reservations, and the fur 
seals of Alaska {tee Seal) 

Among its other duties are saving life and property 
at sea (zee Lifesaving Service) flood and hurncane 
relief, and canng for zbpwrecked property It de- 
stroys derebcU (abandoned sbps) and other obstnic 
tions to navigation It conducts the international 
service of ice i^rvation and ice patrol m the North 
Atlantic (zee Icebergs) It carries medical aid to 
vessefa at sea In cooperation wnth the Weather Bu- 
reau, It stations vessels far at sea to provide weather 
informatioa for transoceanic air routes It collects 
and transmits reports of floods, hurricanes, stonns, 
and other weather conditions It operates the coastal 
communications system, compiles statistics of marine 
disasters and m^e« occanograpbie investigations 
In peacetime the Coast Guaid operates as a serv- 
ice in lheTrea«ury Department In time of war, how- 
ever or when the president directs the Guard i« 
transferred to the Navy Department and acts aa part 
of the Navy, continuing its u«ual routine as far as it u 
able The chief officer of the service is the command- 
ant who IS appointed bi Che president 
Besides its shore establishments the Coast Guanl 
has a fleet made up of cruising and patrol cutters 
and special duty vessels including icebreakers buoy 
tenders ocean and harbor tugs and freighten The 
avution wing comprises air stations and planes 
Personnel of the Coast Guard 
Officers are trained at the Coast Guard Academy at 
New London, Conn Candidates must be single, 17 to 
23 years old The scholastic requirements are similar 
to those of engineering colleges The four years’ 
course, leading to a B S degree, is basically science 
and eogineenog A nation-wide competitiv e examina- 
tion is held annually, the number of appomtments 
made is decided by the Treasuiy Department and de 
pends upon the needs of the service Cadet graduates 
are commissioned as ensigns m the Coast Guard Pro- 
motion and pay parallel those of the corresponding 
ranks m the Army and Navy (zee Army) 

The Coast Guard Reserve is made up of officers 
and enlisted men between the ages of 17 and 55 A 
Women’s Reserve, the SPARS, served durmg the 
second IVorld ar until demobilized m 1945 It was 
reactivated m 1951 The Coast Guard Auxiliary is a 
volunteer mwimilitary organization which is composed 
of owners of motorboats and yachts 

Long Klitoty of Service 

The Coast Guard dates from 1790 whMi Congress 
established Uie Revenue 'Marine (later called Revenue 
Cutter &rvice) to prevent smuggling This was 
the only 6wi force of the new nation as the Continen- 
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COAST GUARD 

tal Navj' had been disbanded. In 1915 the Revenue 
Cutter Sendee was combined with the Lifesaving 
Service as the Coast Guard. In 1939 it took over the 
work of the Bureau of Lighthouses, which had been 
established in 1789 as the Lighthouse Sendee. 

In national defense, the 
Coast Guard has a long 
record of service. During 
the dispute with France in 
1798 and 1799, the Rev- 
enue Cutter Service cap- 
tured French privateers. 

In the first World War it 
convoyed troop and sup- 
ply ships through the 
sulsmarine-infested Atlan- 
tic. Again in the second 
World War it performed 
this hazardous dut 3 ’. In 
addition. Coast Guards- 
men manned manj' of the 
landing craft used m the 
invasions in Europe and 
in the Japanese-held is- 
lands of the Pacific (see 
World War, Second). 

Cobalt, ^d^len the early 
chemists worked with met- 
als thej^ were often both- 
ered by a substance that 
occurred with copper and 
iron and was ver 3 ’ hard to 
separate. They called this 
substance “cobalt” be- 
cause it plagued them like 
kobolds — mischievous 
gnomes of German tales. 

Georg Brandt, a Swed- 
ish chemist, first suc- 
ceeded in reducing cobalt from its ore in 1735. 
This silvery white element is slightly harder than 
iron or nickel, to which it is closely allied. It is mag- 
netic and resists corrosion. It forms valuable allo 3 -s 
used in permanent magnets for radio speakers and 
radar equipment, in jet-engine parts, and in high- 
speed machine tools (see Alloys). It is a binder for 
cemented caibides for cutting hard materials. Its 
salts are driers for paints and varnishes. An invisible 
ink from chloride of cobalt darkens iGien it is lieated. 
Cobalt oxides bond porcelain enamel to steel. Cobalt 
3 ^ellow, green, and blue are fine pigments for glazing 
pottery’, for glass, and for enamelware. A deep-blue 
pigmenL smalt, is made by fusing silica, potash, and 
cobalt. Cobalt is important as a catalyst in chemical 
processes. Radioactive cobalt, made in atomic fur- 
naces, is used to treat cancer. 

The chief ores are smallite and colaltUe. The Beleian 
Congo produces about three fourths of the world’s co- 

Northern Rhodesia, the 
United States (Pennsylvania and Idaho), French 
IMorocco, and Canada (at Cobalt, Ontario) 
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This IndM cobra is tense and alert. It holds its head high. 
Witn its na^g hood opened wide and forked tongue flickering 
in and out, it weaves gently from side to side as it watches the 
motions of some man or animal. 


Cobh (kdv or kSb), Ireland. In Cork harbor, on 
Ireland’s south coast, Great Island rises abruptly 
from the water (see Cork). Built like an amphithea- 
ter on the island’s steep southern end is the cih 
of Cobh (Queenstoira), its handsome streets rising 
like terraces one above the other. Because of its mild 
climate the island is a favorite resort, but the cifj 
owes its importance chiefl 3 ’ to its fine harbor. It u 
a port of call for mall steamers, a naval station, and 
a government immigration station, with large dock- 
3 ’aids and fortifications. In the wars irith America 
and Napoleon, the city was the port of embarkation 
for troops. Before that it was a fishing grillage known 
as Cobh (Cove of Cork). In 1849, in honor of Queen 
Victoria, its name was changed to Queenstown, but 
the old name was ofBciallj 
resumed in 1920. Popula- 
tion (1951 census), 5,711. 
CO'BRA. Of all poisonous 
snakes, the most feared 
is the cobra de capello, the 
“hooded terror” of India 
Few creatures, indeed, are 
more terrifying than 
a six-foot cobra standing 
guard in a jungle path. 
One third of its yellowish- 
brown body is raised 
off the ground and sways 
gently from side to side 
with hypnotic 
rhythm. Ihe crea- 
ture’s ugly 
with its glaring 
eyes, darting 
tongue, and hissing brmth, 
is almost surrounded b> 
the hood, a grwt spoon- 
shaped expansion of the 
neck. The awesome appearance of the cobra fits i s 
nature, for it is one of the deadliest of snakK. 

Because of its imposing appearance the In ^ 
cobra and its relatives in other parts of Asia an 
Africa have been worshiped since the 
history. In the ancient Egyptian lueroglyphics 
figure of the cobra with expanded hood occurs co 
stantly. Even today the many pious Hindus ra 
hardly be induced to kill these dangerous erra u > 
which are very’ numerous. Cobras are responsible 

large part of the 20,000 deaths annually due to sna 
bites in the Indian peninsula. , w 

The cobra feeds on insects, lizards, frogs, ana ^ ^ 
mammals, and frequently enters human j, 

search of mice and rats. While it does not see ' 9 
rels, it will not go to great trouble in avoiding ^ 
Once aroused it becomes vicious and 
Yet with aU its dangers, the cobra is the a 
of snake charmers in India, who in many Mses 
trouble to extract its poison fangs. 
performers make a show’ of “charming ’ the ' a 
xvith music of a native pipe. The snake sways 
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The kingcobra othtmadryad, history of_the croton bug__ 

w a much larger snake sometimes >. / ^ — v ” 

13 feet long Though rarer than y\ . / /" f \ 

the common cobra it is equallj ^ V _— v'''Av vli^J \ 

dangerous Its bite has been known , i \ 

to kill an elephant In three hours V\(/ (m\ /’bKV.’ ( (/7li> \ / » 

Itfeedsprmcipallyonothersnakes A¥^y_ i, * / VM;i TV^ /t\ 

The African cobra (A aja Aoje) 13 / (>4 \^L»i 'f / 

one of several snakes to which the 0 /H y / 

name a‘>p has been applied It J\^ 

infests almost all parts of Africa / 

S-'SSrS 

spitting Its venom to a distance ...is . .e .s . ~~ 

ol several feet "l.t'irLSfaV^ViTillYt.lrtMV.'IiSSViU^^^^^ 

Cobras usnslly live in pairs ai‘;.'r?.;M!KY<“Kr.r,r.W 
near the water The female lajs **'>* * d * •SuitwiihweM 

about 20 soft shelled eggs m a • f »» tn* 

nest of dried leaves under decayed logs and moss- under Boors They he hidden in the daytime coming 
grown stones The eggs are hatched by the aun One out to feast only in the dark Thus they may enter a 
of the cobra s most feared enemies u the mongoose house and increase greatly in numbers before a house- 
free Mongoose) wife finds out they are there Their broad flat bodies 

C!0Chinb\L {KBch l-ntl) A natural dyestuff Csilled permit them to crawl about m nanow cracks and 
cochineal crimson or scarlet in color is made from along pipes They can run very swiftly on their long 
the bodies of the cochineal insects (Coens tacit) powerful legs The male cockroach has wings but 
which are about l/20th of an inch long They are not all species eie able to fly the female has only 
native to Mexico and South and Central America small wtmgs or none The eggs of (ockroaches ere 
where they feed principally on the nopal cactus but enclosed in leathery ( apsules (oofAeeoe) which pro- 
have been widely cultivated elsewhere "Kie coloring tccl them from moisture Each capsule camea from 
matter known as canninic acid is present only in the 16 to S6 eggs according to the spec es 
females whch are about 200 tunes aa Buinerous This unpleasant pest has one of the oldest pedigrees 
as the males among living creatures Cockroaches were among the 


Cochineal dye is now produced chiefly in the Canary 
Islands and Peru The insects are brushed off the 
cactus plants just before the egg laying season and 
are killed m boiling water steam hot ovens or by 
exposure to the sun The bodies which look hkc 
tiny fluted grams are then dried and ground to a 
powder About 70 000 of them make a pound of dye. 

Cochineal has been largely replaced today aiti 
ficial coal tar dyes It is still used however m col 
onng foodstuffs candies certain medcines and 
cosmetics because it is not poisonous Combined 
^'th alum it IS the basis of the pigment caBed car- 
mine lake The cochineal insect belongs to the fam^ 
^ Cocetdae (see Scale Insects) 

Cockroach The cockroach is one of our most 
obnoxious household pests It eats nearly all human 
foods and injures many other articles such as bot^ 
which It attacks for the glue and suing used in the 


earliest forma of insect me to appear on earth During 
the Coal Age of the earth s history long before birds 
sod maounals had developed they were probably the 
most numerous of all insects As tleir many fos'il 
retnams show they have changed but little in the 
millKina of years smee 

Ixearly a thousand spec es are known most of them 
natnea of tropical countries They vary greatly in 
ate some tropical species bemg several inches long 
The native species of the northern United States are 
found in fiel^ and woods under logs stones andrub- 
bieh The commonest hou ehold offenders — the Ger 
man cockroach or Croton bug and the Onental cock 
roach — have been brought in on ships and are 
mpeoally prevalent in seaports One of the most 
effective means of exterminating cockroaches is to 
dust the places they frequent with sodium fluonde 
Fyietbnun powder borax sulphur and phosphorus 
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paste are also used. Cracks in floors, baseboards, 
and around pipes should be filled -nith putty, plastic 
TTOod, or other material to prevent cockroaches from 
entenng the home. 

Cockroscliss belong to tire 0"d®r Orthojff^r meaning 
“straight TTings.” and to th*' family B^atiidce, They are 
relatires of the grasshoppe’^t locusts, and cnchets* though 
they look more like beetles Scientific name of Croton bug, 
g^-^^nca; of the Onentai cockroach, Blciia <rzm~ 
talii; of Amencan cockroach, Pcnp’on/tc cn^cana; of 
the common ■vrood ct>ckroach, Pcrcob^ctta p^rty;/rcricc. 

Coco.\. The dried and poivdered seed-kernels of 
the cacao tree; as a beverage, cocoa is made more 
digestible than chocolate by the remo-snl of part of the 


civilization of mam’ of those remote id’;’-’: 

The coconut pahn is one of the tallKt and cad 
ornamental of the pahns. Its smooth straight tnri 
attains a height of 100 feet and is crovmed vrith s 
cluster of long branched leaves. The fruits or «ko- 
nuts mature in bimches of from 10 to 20. As tlsr 
grorv thej' are oblong masses 12 to IS inches in length 
and 6 to 8 inches in diameter. A tough fibroos LriL 
incloses the nut, rrhose hard shell is lined rrith the 
food-material, Tvitbin frhich again is the eo-csM 
coconut milk. 

A coconut plantation, ivhen once established, in- 
sures its otvner a good living for the rest of his life. The 



cocoa butter, or fat, contained in the cacao “beans.’- 
(See Cacao; Chocolate.) 

Coco>rUT PALM. One of the first plants to appeal 
m a nevrly lormed tropical island is the statelv anc 
graceful coconut palm. The seed, ivHch is the'coco. 
nut (also spelled cocoanut) of commerce, is securel-^ 
protected from the action of sea ivater bv its thici 
fibrous husk and hard shelL It is thus'peculiarh 
adapted for distribution by ocean vraves and currents 
and may be carried over a thousand miles from tht 
parent plant to grorr on some distant shore 
■pis fact accounts for its mde distribution. Oriri- 
iia% native to c^uain islands of the Indian Ocean oi 
of tropical America, it is non- found on mo< tropica 

particuLh 

m the tropical islands oi the Pacific Ocean. Thea 
beautmA l^d ^-tmction and attractivenes 
to the ^ds. To the cdtivBtion of the coconui 
13 largely due the increasing commerce and risin: 


coconut palm is easily groivn from seed. After th- 
first two years the trees require practiiply no 
tion. They begin to bear about tbe sixth year, 
from then on each matures from 50 to 60 nuts a jn 
The bearing period lasts from 70 to SO yeais. 

Xo tree known to man bas a higher coi^st^ 
value than the coconut palm. It is ap) the 
useful of all trees to the natives of the regions m 
it gro-ws. The fresh meat of the nuts 
nourishing food, and the m i lk y juice forms a Pr^^‘ 
and refreshing drink. The terminal bud 
pahn “cabbage” used as a salad vegetable in the^^^ 
The trunk yields timber, tbe leaves are usp ™ 
baskets and fans and in thatching the roofs of ho.^ • 
and the husk yields the coir fiber which is made 
mats, ropes, and brushK. (For illustrations m co— > 
£se Pacific Ocean.) 

The most important article of commerce 
by the coconut is the copra or dried nut meat. 
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contains from 50 to 6o per cent of coe^ut oil wh ch 
has been used as a food m the Far East _ 

daftn of h story In I\cstern countnes the ol 
1 , . . jin. an(l liibncan 


largely used in making soaps ime tuns the length of the sides 

The fats of coconut oil are so much 1 l^f ™ ** 

that tley are used extensively to nWacture mt 
margarine a substitute for butter The 
name of the coconut palm is Cocos nyetfcra { 

Copra Oleomargarine ) , , j 

Cod One of the world a most important f(^^« 

IS the cod It IS a salt-water fish f^nd >n 
parts of the North Atlantc 

The Grand Banks of Newfoundland have “ 
important source of cod for Sa 

American countnes for several hundred y 
important were the cod fisher es of early 
land that a pine carving of a codfish ww ^ 

by the Alassachusetts legisbture m a,.,-t-uae 
hangs opposite the speakers chair in the Sta 


The Atlantic cod caught today usually s 
2 to 4 feet long and weigh from 10 to 35 
but there are records of specimens 0 feet Ion 
mg 200 pounds The body is speckled and 


pounds 

gwe^h 




COD 


376 


Spawning takes place along the New England coast 
from October to June. The female lays an enormous 
number of eggs. As manj’ as 8 million have been 
found in a single fish. The newly laid eggs and the 
young have countless enemies. Pollock are verj' de- 
structive of young cod. Cod in turn feed on herring, 
lobsters, and many other forms of sea life. 

Cod are usually taken at depths of 48 to 240 feet, 
but they are known to inhabit much deeper water. 
The fish are unloaded from a dor}^ into a mother ship, 
wheie they are immediately cleaned and packed in 
salt. The livers are set aside for their valuable oil. 
Most of the United States catch is now filleted and 
sold eithei fresh or frozen, but large quantities are 
also sold diied. New England scrod is a jmung cod 
neighing 1| to 2i pounds. 

Codfish belong to the familj^ Gadidae, to which 
pollock, haddock, hng, and cusk also belong. The 
scientific name of the Atlantic cod is Gadus vwrrima; 
of the Pacific cod, Gadus macrocephalus; of the Pacific 
tomcod, Microgadus proximus. The AVest coast cods 
have little commercial importance. 

Codling moth. One of the womt insect enemies 
against which the fruitgrower has to fight is a little 
gra}*" moth with brown markings. The harmless- 
looking insect produces the white caterpillar often 
found in the heart of an apple. Year after year this 
caterpillar has destroyed much of the apple crop 
in the United States. Its appetite has cost the coun- 
tjy as much as 30 million dollars a j’ear. 

The codling moth lays its eggs in the appleblossoms. 
These hatch out into tiny larvae, or caterpillars. 
As the apple forms at the base of the blossom they 
eat their way into its center. Many of the apples 
that are infested with lan^ae drop off the tree before 
they are ripe. The laivae then eat their way out 


THIS I S THE APPLE ‘•WORM" 



How often have you bitten into an apple and found a little 
white “worm”? You may find this insect also in the pear. 
Here is a greatly enlarged picture of one of the adult cater- 
pillars and its parent, the codling moth. 

and spin about themselves cocoons of fine silk threads, 
attached underneath the bark of apple trees. MTiile 
they are in this stage {pupa stage), large numbers 
of them are eaten by woodpeckers. When the pupae 
change to moths, they come out of their cocoons 
and fly to appleblossoms to lay their eggs for the 
next brood. 

To kill the moth larvae, orchardists spray the 
trees with Paris green solution or lead arsenate 
just as the blossoms fall. DDT has also proved ef- 
fective in controlling the pests. The scientific name 
of the codling moth is Carpocapsa pomonella. 

Cody, William Frederick (1846-1917). A noted 
American army scout and frontiersman. Cod}’, better 
known as Buffalo Bill, later became famous for his 
Wild West Show. {See Buffalo Bill.) 


From COFFEE PLANTATION to BREAKFAST TABLE 


poFFEE. Toward the end of the 3d centurj' af 
0 rist, some monks, fleeing from persecuth 
found refuge m the highlands of Abyssinia, acr. 

I™™ ^fbia. There they support 
themselves by tilling the soil and raising flocks 0 

watch the goats and sheep came running to the me 
astery, pale and trembling. 

The animals are bewitched,” he panted “Th 
Peace, my son; you have been dreaming” f 

1’”™“""“ “■< i"°uo 

The prior too found the animals frisking n 
romping m the moonlight instead of sleeping a! th 
should. Eight after night this continued Tn spite 

self that the sleeplessness was due toThTlMves^a! 
fruit of a certain unfamiliar shrub ® 

prot™, .«m» oHhSl™ te"';'"! 

he ehewed the seeds .„d fo„„d Lit h.’tlj m" 


unusual exhilaration and was wakeful that nigbt. 

Thus coffee was discovered, according to one of tbe 
many legends current among the Arabs. However 
fanciful the story may be, the fact remains that 
Abyssinia and Arabia were the original homes of the 
coffee shrub. We also know that by the 15th centuri" 
pilgrims to JMecca used to drink an infusion of fh® 
roasted coffee bean to prevent drowsiness during the 
long religious services of the Mohammedan faith. 

How the World Learned to Drink Coffee 

From Arabia the practice passed to Constantinople, 
and thence to Venice, and to England, France, an 
other European countries, largely through the e-varn- 
ple of the Turkish ambassadors. Coffeehouses sprang 
up and soon became the favorite resorts of people o 
fashion, political leaders, artists, and men of 
From the associations thus formed our modem clu 
developed. The first coffeehouse in London n as 
established in 1652, and within 20 years such places 
had come to play so important a part in the social an 
political life of the day that Charles II attempted o 
repress them on the ground that they were "semma 
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ries of sedition.” In Paris, too, many coffee houses 
were set up. How important they became is shown 
by the fact that one of our common names for a 
restaurant (cafe) is the French word for “coffee” or 
“coffee house.” 

jMore coffee is consumed in the United States than 
in any other coimtry in the world, though the Scandi- 
na^dan countries use slightly more in proportion to 
population. The United States takes from 65 to 75 
per cent of the world’s export crop, using more.than 


To visit a coffee plantation, we must go farther 
south than the United States, for the plant needs a 
warm climate where the temperature never falls belov 
60 degrees. Neither will our visit take us to lovlanis, 
for coffee thrives best SOO to 5,000 feet above the 
sea, where the soil is rich with red iron rust or with 
the gray soil of volcanic rocks. The air must be freh 
and dry, and the land hDly, so that drainage vrill be 
easy. If you look at a map of Brazil, you will find 
that the great coffee-producing states of Sao Paulo 


A COFFEE PLANTATION IN BRAZIL 





t • - ' 



plantabon m the state of Sio Paulo, Josle^CTo “J''*®'* rows of coffee trees, are the white 

stretch away from the “fazenda, ^as the residtn”i?”,w‘?u ‘*'®rrict in the world. Spacious drying grounds and Iongs[«M 
Whole families jom in the work of harv4stuia' which ‘S caUed, around which cluster the laborers’ 

green,^e, ISd^lciTtoed = e Of The bushes are stripped of all ittn-i. 

wiinereu are all put into the same bag and sorted later. 


18 pounds— the equivalent of approximatelv 750 cups 
— a year per person. 

Until the end of the 17th centuiy aU the coffee of 
^mmerce came from Arabia, being shipped from 
Mocha (or Mokha), once the capital of the province of 
\emen. Thus we get the name Mocha, which is stiU 
applied to all Arabian coffee as well as to coffee 
resembling the Arabian in color and taste Coffee 
cultivation thence spread to the bland of Java, in the 

How One Coffee Tree SuppUed the New World 


and Rio de Janeiro h’e in the uplands near the cosst 
just within the tropics. The chief coffee-grovin? 
regions, after Brazil, are Colombia, Venezu^, Cefr 
tral America, ^Mexico, Arabia, parts of Afnca, 
India, East Indies (Indonesia), West Indies, md te- 
Pacific Islands, especially Hawaii and thePhihpph^' 
As we approach a. fazenda or coffee orchard the v® 
sweeps out a great wave of fragrance like that of white 
honeysuckle, but far sweeter. So completely is L3 
dark shiny foliage covered with the starry jasmine-1^ 

r.„w ■ ,r,o . -r- c Aoweps that it looks Es though 3 showBr of siiow ts 

The v^t pStioW w ““ the slender trees. There is a great flutter? 

which grow nearly three fniirfh ^ost todies, and buzzing of gorgeous butterflies, bees, and locib -i 

fee, are^L™L toroCr&.°y^ ^ of btoflant humming-birds dart abo^ 

tree. A few plants brought fmm fw coffee the trumpet-shaped flowers. As we come nearer 

tions in Java, were presented in tVi P^°ts- notice armies of ants, marcliing and countermarc \ 

These he sent to the^West Indies trf ^letween their nests and the trees. They are 

voyage waslongidSiSS tidnSZ^- 

nlantu d.'nd .„ffn One by one the the coffee plants. 


of 


1 x j- V ana one Dvone fhp 

bV - ^ ssi 

the plantations of the New World. 


ne conee plants. 

The wild varieties of coffee grow 20 feet or 
height, but the cultivated trees are kept 
6 or 10 feet, so that the berries may be picked m * 
r^dily. The cheny-Uke berries change from 
light yellow, then to scarlet, and last of all to a - - 
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cnmsoB or bbck When they axe ripe, the turning green coffee to brown 

skin 6hn\els like an overripe cranberry r ' ' i ~ / 

The sweet yellow pulp covers a pair of oval 'v. I / / 

seeds, lying with their grooved and flattened j\ 1 / ' — , 

faces together — the familiar coffee beans 'll 4 I k I ' I* J\ 

Sometimes there is only one seed, called ' j| | I 

from its shape a pea berry, these are sepa- **. - j — ■ 

rated from the others, and brmg a higher [ ■ 

The chief blooming season m Brazil comes [ ^ M I j fri*" j 

m the South American springtime months, t t -I ! ■ | f l £ ^ 

between September and November The jp. Ilfl Ij rf 

chemes take from six to seven months to "'■ "’'fjt I -• ” if y 

mature, so the harvesters are busy m the I H 

orchards from late April or early May to iV B 

August In Colombia and Central America, P 

the pickers pluck the ripe hemes one by i 

one, but in Brazil they strip the npe green '” 11 ! ’ Jj 

and dned fruit from the branches in one "V,! I ^ ^ ^ ^ 

The harvest la swept up, sifted, and *"‘* •'**“, ‘5^;^”,*“,“®“* 

dumped into long tanks of gently flowu^ ‘ 

water Dirt and stones drop to the bottom, _ . . . , 

dried fruit floats on top, and rpe and unripe fruit are Packed into bags weighing 132 pounds each the 
earned along at different levels, and deposited sepa* coffee starts on its voyage to the seaport and the 
lately on the great drying floors Here the hot sun ships that will cany it to the markets of the world 
b<.t" down on Ikorn hr from 15 <o 21 d.j.-the Al > nholirale BUbInhment .rpert, rout u.d 
Bteour btm«. ukins longor to dry out linn tbe ^nod umplw ol ijth to«re lot Aut ..tti^ ot 
nper one, blecbamcaldneis aroused on some plnnla- revohing tabl^ they pour boilmg uy * 

tions hen dry, tbe husks, the tough white parch- measured i^ntity of each end smell and taste these 
ment hull beneTth, and, finally, the delicate covering ‘draws According to twto they then spec^ify how 
called the silver skin, ^ removed mechanically 'This the different ^ds *“ 

« the dry method of curing, by which tbe bulk of produce the wholesaler s standard blend 

-eyffll , ^ Finally the correct amounts of each kind of coffee 

isgsss assss 

udthepmhment.nd»lv.r.kmr«noyed '* CV.e Zn^noe °b“ emel 

The tip nvemsee from one to five pound, o» Uu ^ ' 

coffee m a partial vacuum A crystalline coffee sol- 
How A TESTER SELECTS K * uble in cold water 18 made by Spraying a coffee cun- 

BLENDS YOU WILL LIKE centiwle on a Continuous Steel belt in a high vacuum 

. - Rn/ ^/A|j| Amencans hke their coffee a clear neh brown, 

cream and sugar added ^The French are 

about equal proportions In the Onent, the 

L ~ ^ usual practise 13 to grind the beans as fine as flour 

■'•Mil *rV'«*3Sk*. This makM a thick black beverage, which is drunk 

grounds and all la Suma^tw a « prepared 

^*^i^piw^ood laws of the Umted SUtes demand 
^ coffee be pure, but in Europe adulteration is 

^ general Indeed, many prefer the addition of roasted 

ducory root which gives a dark neb color to the 

dimk Someprefercoffeesubstitutesmadefromgram, 
^V»*’JS“t?e“tup%Vcc* 5 ee*t“AtM *£»<)«• tow te»t «® M'oOi gf coffee With the stimulant co^cine removed This is 
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THE WORLD 


done by swelling and softening the bean with steam 
and ammonia, then removing the caffein with chloro- 
form, before the bean is roasted. Chemicall}’’, caffein 
is identical with the thein of tea. It is found in coffee 
in amounts ranging from one per cent to about two 
per cent, while the percentages of thein present in 
tea are twice as great. These two stimulants, combined 
with the tannic acid present 
in the tea and coffee, are re- 
sponsible for the physiological 
effects of the beverages. 

Many Varieties of Coffee 
Though there are many species 
of coffee, most of the trees of the 
world belong to Coffea arabica, or 
Arabian coffee. Coffea l{benca and 
CoffcQ. rdbu^ta are also grown on a 
small scale. Coffee beans, even of 
the same species, vary widelj in 
size, shape, color, and taste These 
differences are due to the altitude, 
chmate, and soil m which thej are 
grown, and somewhat to the age of 
tree. Among important \ aneties 
imported into the Ximted States are 
the Colombian Bogota and Bucara- 
manga. The Gualemalas of Central 
.4menca depend for quality on 
altitude. The desirahle higher- 
grown beans are for the most part 
exported to hlurope, Costa Bicas go 
to England, and Nicaraguans and 
Sahadores are used b 3 - home and 
European marhets ffuras, so valu- 
able formerly, were destroj-ed by a 
pest. Sumalras of highest quaUtj- 
are identical with old “ government** 

Javas; they are large beans, j'ellow 
to brown, very rich and thick, ilfexi- 
cans, medium to large bean, green 
to waxj'_ green, are highly flavored. 
yocAo IS small, poor looking, very sharp and pungent. 
Abyssinians or Harare, similar to Mochas, are often u-=ed 
^ Mochas m blendmg. Bios (Brazil) are green to “eflow 
flavored. Santos (Brazil) one of the most 

some approach Rios in character 
^ sreen to yeUow, range from thin’ 

Sd BaUis. Porto 

LiOra The hard, bnttle, porous residue left when 
coal IS heated m a closed oven, is caUed coke. It has 

^ metallic sound 
hen struck. Coke, being mostly carbon is clean 

Forth^^® TOtb M intense heat without smoke. 
For thu,e reasons it is a good fuel for household fires 
as weU as for smelting ores, especially iron. Coke has 
become of great importance in the manufacture of 
sj-nthebc ammoma by pressure methods, only air and 

water bemg mixed with the coke 

^ the pmduction of coke the coal is screened 
sorted by size, ^d placed in coke ovL^^ fay 
machme^. In ‘'beehive” ovens, named to thS 

^ and gas are wasted, and the 

coke has only 60 to 65 per cent of the heating value 
of the coal conned. About 90 per cent of AileSan 
coke IS made m ‘by-product” ovens, in which gas 
tar, ammoma, and oils are salvaged. As man/as 


107 million tons of coal a year have been consumed 
in producing about 74j million tons of coke. Some 
of this coke is produced by manufacturers of cooMiih 
and illuminating gas. The steel industiy use more 
than SO per cent of the coke produced; only about 5 
per cent is burned to heat residences, kliscellaneoiis 
industrial uses consume the remainder. 


SHIPPING PORT 



tJ’i’o.asb 'ffhich the huge plantations of Sao Panlo send the'ir eoStt tj 
brought here by a railroad network said to be the best TOf-- 
South America, bags of coffee are stowed m the holds of waiting tesselsy 
either by cranes, or through chutes, like the one at the 
ifie town, ^luch is on an island only a few feet above sea level, has passed Rio de Jice^ 
xn the amount of its exports and is now the world’s greatest coffee port, 

Petroleum coke, obtained as a by-product in P-” 
oline refining, is the purest form of industiiil caibss 
avaflable in large quantities. It is used for fuel, fci 
making electric light carbons and electrodes in metd 
refining furnaces, as a reducing agent in lead ana 
zinc smelting, and in the manufacture of paints. 
Colbert (W-ber'), Jean Baptiste (1619-16S3).'& 
Colbert, her greatest financial statesman. Fiance still 
looks back with gratitude for his efforts to corw- 
abuses which eventually led to the French Eevolutian- 
When he was called by Louis XTS' to take charge ct 
the finances of the countiy, he brought to his task an 
e.xperience gained by his work for Cardinal Mazai® 
He had brought order out of chaos in the finan^ 
affairs of that statesman, and for his sendees ca 
been recommended to the king. According 
Mazarin on his death-bed had said to Louis XB • 
owe you everj-thing, hut I pay my debt to 
majesty by giidng you Colbert.” Colbert fully 
fied this recommendation. _ , 

When he took charge of the treasury in 16% . ' 
expenses of the government were each year esc€e<™= 
its income. Within a year he was able to restore 
balance, and even increase the income several rnfla® 
dollars above expenses. Best of all, he did tlus w 
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out increasing the burden of taTatioa He discovered 
that officials were stealing great sums from the 
revenues These men were arrested end forced to 
give up their ill-gotten gams, and a new ^'stem of 
bookkeeping was introduced to check such abuses 
Colbert also encouraged manufacturing, both 
establishing new industries and by seeing that the 
older ones produced high quality goods which would 
sell readily in foreign markets Roads were im- 
proved and canals built, so that commerce mi^t be 
aided And finally, science and learning were en 
eouraged by the establishment of the French Academy 
of Sciences, the building of an observatory, and the 
support of a penodical msgasine, which is still pub- 
kshed, devoted to the reviews of new books 
But Colbert could not curb the military ambitions 
of the extra\agant king Before hia death he was 
hated by his countrymen, because he had been com 
pelJed to increase taxes m order to meet the expenses 
of Louis XlV'a recUesa wars and the enormous cost 
of the X ast new palace at Versailles When Colbert 
died he felt that his work had been in vain and that 
France was on tho verge of rum 
Cold storage Tlic storage of foo*! in seasons of 
plenty has long been practired Iloweier itwa«not 
until mechanical methoiU of refngciation were 
wlapted to commercial use that laige stores coul I be 
kept Buceessfullj for an extended length of tune (»« 
Hefngeratmn) Thecold storage industry thenquick 
Ij developed and grew until it became one of the major 
industries in the distribution of food 
It enables people who live in cities and towns, 
whetlier near or far from sources of supply, to have 
a fresh and vaned diet all the jear round Refrig- 
erator trucks cars, and ships bnng fresh fruits meals, 
and other perishable foods from all over the world to 
terminal warehouses where they are stored uwlei just 
the right conditions of cold and humidity to keep 
them fresh until grocers and otlier dealers neeil (hem 
In this way immense supplies of food are held from 
seasons of surplus production until seasons of scant 
proiluction Producers profit from longer marketing 
penods increased demand, and the higher pruea m 
Seasons of smaller production and consumers liene- 
fit from larger supplies and lower prices dunng 
Seasons of least profluction In the United Rtates 
both federal and state laws regulate the lengUi of 
time that fooils may be kept in cold storage 
-in outstanding recent dev'elopment in the field of 
cold storage is the refrigerated locker plant and the 
home freezer where families can store food supply 
that they have growmat home or purchased wholesale 
Local products are thus made available over a longer 
penod The lockers are rented and small charges 
are made for vanous additional services Tliese m- 
elude butchering, chilling cutting grinding ninng, 
and smoking meat, dressing drawing, and chilling 
poultry, wrapping and quick freezing these productoM 
«ell as fruits and vegetables Most of these plants 
»re privately owned, but some are co-operatives 


COLERIDGE 
Coleridge, Saudel Tatlor (1772-1834) "Stop, 
you young thief I” An angry gentleman m a crowded 
London street was storming at a pale innocent-lookmg 
Lttlelad, whose bare head long blue coat, and ydlow 
stockmgs marked him as a pupil of Christ’s Hospital, 
the famous charity school The boy’s outstretched 
arms fell and b» dreamy eyes flashed with a strange 
light ' Ah,” he sighed, as if rudely awakened out of 
a delicious dream, ' 1 thought 1 was Leander swun- 
miDg the Hellespont I did not mean to touch your 
pocket, sir ’ 

The little biuecoat was Samuel Taylor Coleridge, 
and the result of this strange incident was that the old 
geatleman bought for him a subvcription to a circulat- 
ing library So the little dreamer went on reading 
and acting out what he had read, and living in his own 
world of slrmige and beautiful fancies Back in 
Devonshire in western England— before his father 
died and he was sent to school in the great city — he 
used to roam about the fields near his native village of 
Oltery 8t hfary and slavh off the tops of weeds as be 
went imagmiDghimselfSt Georgeslaymgthe Dragon 
At the age of five, when roost children are just begm- 
niDg to spell out their first picture-books, he had 
already read the Bible, 'The Arabian Nights’, and 
‘Robinson Crusoe 

At Chn<l s Hospital he was a brilliant student, and 
at Cambridge University which he entered at the age 
of 18 he won several prizes for scholarship But he 
got into debt, ran away to London, andeidixtedin the 
army under an assumed name After a few months 
his fnends secured his discharge and he returned to 
the university, but he left it later without obtammg 
his degree 

During these early years Colendge became fired 
with the ideals of the French Revolution With hts 
friend Robert Southey he planned to go to America 
and found a"paatisocracy’’ or ideal commonwealth 
where farming and literature were to be combined, and 
no one eras to work more than two hours a day As a 
start they married two sisters and then found they 
had no money to go further with the project. 

Coleridge's natural disposition to day-dreaming, m- 
creased by the use of opium which he started taking to 
relieve the pams of neuralgia, was the weakness that 
wrecked his life and made his work a mere fragment 
of what it might have been Indeed had it not been 
for the help of friends, he could not have got along 
at all On the other hand it le to this same imagina- 
tive power that we owe his unsurpassed dream jKems 
—‘The Rime of the Ancient Manner’, ‘Chnstabel’, 
and'Ettbla Khan’— which take ua mto the world of 
(he supernatural where shmes “the Lght that never 
was on land or sea ” 

Among Coleridge's other intimate friends were 
Charles Lamb the essayist and the poet Wordsworth 
On account of their residence in the beautiful northern 
lakedetnct and the smularity of the poetical ideals 
th^ expressed, Coleridge, Wordsworth, and Southey 
were known as the "Lake Poets ” 
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COLERIDGE — — 

In spite of his fraflties, the personal influence of 
Coleridge Tras very great, and in his last j'ears he was 
visited by many noted men who h'stened spellbound to 
his marvelous talk. “He is the only wonderful man 
I ever met,” said Wordsworth. “He talked on for- 
ever,” said Hazlitt, “and you 
wished him to talk on forever.” 

Carlyle called him “a king of 
men” in spite of his failures; and 
Lamb said humorously that he was 
“an archangel a little damaged.” 

Today' it is for the few great 
poems written in his earlier years 
that Coleridge is chiefly' remem- 
bered. Of his poetry' it has been 
well said, “All that he did e.vcel- 
lently might be bound up in 20 
pages, but it should be bound in 
pure gold.” 

Though vre think of Coleridge chiefly 
as a poet, he •arote more prose than 
poetrj'. His ‘Biographia Literaria* 

(1817) gives a profound analj’sis of the 
nature of poetry and the principles of 
criticism. His ‘Lectures on Shake- 
speare’ (1849) show that he was one of 
the greatest of Shakespearean critics. 

‘Aids to Reflection* (1825) is the 
most famous of his many philosophical 
and religious works, 

COLIGNY {ko-le-nyV), GASP-inn de 
(1519-1572). In the midst of the 
political intrigue which marked 
the religious wars in France during 
the last half of the 16th century, 
stands out the figure of Gaspard de 
Coligny, Admiral of France, iniile 
so many of the leaders of both par- 
ties — Catholics and Huguenots 
alike — ^were using the bitter spirit 
of reli^ous controversy for their personal advantage 
Admiral Coligny, head of the Protestant cause in 
France, won the respect of both sides by unselfish 
devotion to what he believed were the true interests 
of his native land. 

His straightforward policies were destined to cost 
hun his life. Born of a noble family in Chatillon-sur- 
^ing, two years after Luther began his Reformation, 
Cohgny from his youth had a brilliant military' career 
which won for him the title of admiral in 1552. 
Through the influence of his brother, Francis d’Ande- 
mt, he became a Huguenot, exchanging letters with 
Calvm and usmg his power to protect the members 
of the new faith. 

After the tragic death of King Henry H in a tourna- 
ment m 1559, Coligny placed himself with the Prince 
of Conde m the forefront of the Huguenot party and 
demanded religious toleration from the goveminent. 
Despite his efiorts to obtain a peaceful settlement of 
the religious troubles, civil war broke out; and after 
Cond5 had been killed at the battle of Jamac, in 1569 
CoUgny was left chief leader of the Protestant armies’ 



gaspard de coligny 

Hugnenot leader of France 


After gaining a victory at Amay-le-Duc, he broagit 
about a truce and returned to the court, where he 
rapidly' gained the fav'or of the y'oung king, Charles IX. 

Catherine de Medici, the queen mother, saw in the 
friendship between Coligny and her son a menace to 
herambitions. This sinister woman 
wanted to keep in her own hands 
the power she had wielded ever 
since Bang Heno'’s death, and 
Coligny, with his wise powerful 
counsel, stood in her way. 

On Aug. 22, 1572, Coligny was 
wounded by the shot of an assamn, 
hired by Catherine and members 
of the Guise family', leaders of the 
court intrigue. King Charles at 
first swore to avenge the attempt 
on Coligny’s life, but the next day 
Catherine and her favorites so 
worked upon the fears and preju- 
dices of the young king that he 
consented to Coligny'’s death, cry- 
ing in his desperate mood: ”11 
y'ou must kill him, then let all the 
Huguenots in France be killed, so 
none may be left to reproach me. 

Catherine asked nothing more- 
Most of the leading Huguenofs of 
France were even then in Pan^ 
drawn there by' the wedding a weffi 
before of their leader. King 
of Navarre 0ater Henry' Iv 
France), vrith the _ king’s aster. 
Secret plans were laid at once, am 
on the night of August 24, toe 
feast of St. Bartholomew, st o 
given signal the massacre of o 
Huguenots began. , 

Coligny was among the first to die. The 
man was attacked in his house by a group led by U ' 
Henry of Guise. A German named Besme 
a sword through his breast and threw his j 

window. Before St. Bartholomew’s terrible m'ght ^ 

passed, thousands of Huguenots had shared thexa c® 
their leader. The massacre spread to other , 
France, lasting into the month of September. Thou- 
estimates differ as to the total number of victims, i j 
generally believed that more than 20,000 were 
before the fanatical fury' had abated. It was repo 
that the Pope had caused a Te Deiim to^ be • 
St. Peter’s in honor of the event, but this is no 
torically true. . f TT gue- 

Coligny sent three unsuccessful colonies of _ 
nots to the New World— the first in 1552 to bra > 
the second to South Carolina, which first settle 
Royal, in 1562; and the third to Florida, where 
promising settlement was made at Fort Caro a i 
the St. Johns Rh'er, in 1564. This, 
exterminated — "not as Frenchmen, but as here 
by a Spanish expedition the next y'ear. 



College. Iq curreat American usage the tenn “cd- 
I^”t2Siial]y meanaan uutitutios of higher educsttoo, 
giving instruction of a general rather than a profes- 
sional character, w here, after a regular course of study, 
the degree of Bachelor of Arts, or some equivalent 
degree, is granted Professional schools adimtlmg 
undergraduates are also called colleges, as are the 
normal schools or teachers colleges But a tjpiea] 
college gives mainly a broad or "liberal ' education 
The American college has no evact counterpart in 
the educational systems of Europe or Great Bntain 
Its scope is somewhat 


THE “CATHEDRAL OF LEARNING 


» COLLEGE 

The curriculum of the early American college 
anphasired classical and mathematical studies Its 
training prepared one chiefly for the ministry or 
scholiuiy pursuits Cour*e3 in "natural history” and 
“natural jAilosophy,” introduced early in the 19th 
century, were first incorporated as required subjects 
Modern languages and social and economic subjects 
were also added During the middle of the I9th cen- 
tury the importance of allotting the student some 
freedom of choice began to be recogmzcd and was 
strongly advocated at Union and Brown The “elective 
system” later became a 
feature of practically all 



equivalent to the upper f 
division of the French ! 
lycie or German syynna- 
riumplus the lower divi- 
sion of the contmenfal 
universities 

The ordinary college 
course covers four years 
The first year is called 
freshman; the second, 
sophomore; the third, 
junior, and the fourth, 
temor These same names 
are also applied to corre- , 
spending classes and to f 
individual students At ' 
some colleges the school 
year 13 divided into tno 
parts of 18 weeks each, 
called semesters, at other 
colleges, into four parts of 
about 12 nseks each, in- 
cluding a summer session, 
called quarters or terms. 

Junior Colleges 
The junior college is an 
institution which gives a 
two-year course beyond 
the standard of the high 
school. In some cases the 
cumculum is preparatory 
to further college work, 
m others it may be an m- 

lK*oliS'SSI,°hode»ntoe->tcndlbored»- „np|.u.»of>Io»r-y»i'co™m.pubteh,gliMhool 
atom without tsibng a fuil' cuorstf oi' .tawyeuw nr on j«me other accre^ted secondary O^er 

Many smaU colleges whose facilities were too coUeges state just what studies students m^t haw 
sdeouate for a f outwear course have been Irans- pureued during their high-echool coutm Some col- 


coUeges, chiefly through 
the influence of the late 
President Eliot of Har- 
vard Umversity 
There are sfill a few 
colleges which offer pre- 
scribed studies only in 
science, literature, and 
arts on the pnnciple that 
a cuIturaJ background is 
, essential to a well-edu- 
cated person and pr^ 
' pares him to do better m 
whatever work he will 
later elect Intheatnctly 
vocational institution, on 
the other hand, the stu- 
dent may follow his uter- 
ests virtually from the 
very beginning of bis col- 
lege career A thud type 
of college, the most nu- 
merous, gives pre'cnbed 
general courses for the 
first two years and pre- 
vocational elective 
courses during the jimior 
and semor years 
Every college sets up 
certain requirements to 
be met by students seek- 
ing admission Sometimes 
all that 13 


inadequate for a four-jear course h 
formed mto jumor colleges, others have been set up 
in connection with high schools, and even some u^ 
versitieshave developed separate umts of junior 
The junior college movement was inspired m part by 
the need of solving the problem of overcrowded n^ 
versities It meets the demands of many young pe^le, 
who desire some higher education but are not seeking 


ieg» lequiio, in addition to graduation from t 
accredited secondary school, an eTammation in cer- 
tain subjects Some also employ psychological tests 
(see Int^gence Tests), and some accept only candi- 
dates ranbng m the upper half, or even higher, m 
their class m secondary school 
The accrediting or classifymg of colleges is carried 


0 desire some higher education vanous national or regional associations, such 

degree, and offers others an opportumty « y Amencan Association of Junior Colleges, tlie 

m«E to cote on j oo« tout™ ol Conegeo »d Seoondu, 

Without leaving their home district 
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THE TRADITIONAL WIDESPREAD SETTING OF A COLLEGE 



Contrasting with the **vertical” college shown on a prerions page is this widespread gronp of buildings of Bryn Mawr College ftt 
woinen at Bryn Mawr# near Philadelphia The charming open space* called the “campus,” from the Latin for “field,” is typicei w 
most colleges, and is made possible because either the college is located where land values are low, obtained its site „ 

ago, when values were low, or obtained the land by pubhc grant In fact, this open setting is so interwoven with Amencsa coUfgc 
life and tradition that college activities outside of studies are called “campus life.” 


Schools, or similar associations for the Southern 
states, ^ New England states. To be approved or 
accredited, the college must have satisfactorj’ entrance 
and graduation requirements, a sound and scholarly 
curriculum, a well-tramed facultj of sufficient size in 
relation to the number of students, and buildings, 
eqmpment, hbrarj', and annual income adequate for 
an efficient educational program. {See also Education; 
School; Umversities and Colleges ) 

Smee the term “college” hterally means simply a 
partnership or fraternity, from the Latm noun col- 
legium, It may have somewhat general uses, such as 
electoral college, college of cardinals, and college of 
justice. For seieral hundred jears after about 1450 
the term n as often used for merely anj' group of per- 
piM. Thus Shakespeare in ‘Much Ado About Noth- 
mg WTote “A college of wit-crackers . . 

In England and Ireland, the name is resen’ed for 
separate, incorporated, self-goi eming educational 
iMtitutions, which together form a umversit 5 % 

Many American institutions of learning in the 
course of their development, have added professional 
courses given in separate departments or “schools” 
(for example, en^neering, law, medicine, and den- 
tistrj-); the original, or founder’s” college, which had 
a classical cimculum, retains its name often as the 
College of Liberal Arts.” A few American coUeges 

a coUege and 

the adaeu schools form a university. 

COLLO'DION. n you ever apphed liquid “new skin” 
over a scratch or cut, you made use of one form of 


collodion CoUodion is obtained by treating celluliK 
from cotton with nitric and sulphuric acid, thendis- 
solnng the resulting nitrocellulose in a mivture of 
ether and alcohol In the past, collodion was widely 
used for photographic film or to form the chemically 
treated film on glass photographic plates, but le» 
inflammable cellulose products are tending to 
it {see Cellulose). Its flexibihty and the degree to whic 
it contracts are fi-xed by varjdng the portions of the 
alcohol and ether mixture, or by mixing in ^ 
balsam and castor oil. The product obtained wi 
this mixture is not ideal for surgical use, even thou^ 
it is highly flexible, since it does not contract f 
wound to keep the edges drawn together and sea 
Colloids. Salt and white of egg are fai^ar evani- 
ples of two extremely different sorts of things >-a J 
a crj'stalhne material, with httle shimng faces on i ^ 
particles which show the regular way that 
inside each crystal are arranged {see Crystals) 
of egg is one of the class of substances that 
caU colloids, which means merely that they 
glue. Glue is made of gelatm, which is one of 
colloids. Another is starch paste. Emulsions litn 
used in medicme belong to the colloid group nu 
and chewing gum are also partly colloidal. Exen x - 
matter or protoplasm is a colloid {see Protop a- 
There are many other colloidal materials, so 
scientists hax'e dex'eloped during the last 
so an important branch of science called co ^ 
chemistry, which has xxdde industrial appheation, 
well as being important to physiological science. 



The essential thing about all collcuds is that they examiJes Colloid'? may consist, too, of hqmd or solid 


lonsist of tmy particles of one substance scattered 
•brough another substance An emulsion of od m 
rater, for e-rample, consists of a vast number of liny 
nl droplets scattered tbrougli water Stiff salad dress* 
ngs made by beating oil into a watery miTture of egg 
nth vmegar or lemon juice aL«o are colloids If you 
ook at a thin film of this mixture under a ponetful 
nicroscope you will see that it too consists of a 
auJtitude of tiny nil droplets separated by a network 
if watery films like thg wax of a honeycomb 
The fine particles in a colloid are called its dupmed 
ffieae, the substance in which the particles are seat 


partides in a gaseous medium , fog being an example 
of one type and smoke or du'ty air of the other one 
A few ctdloids are known in which the dispersion 
mediuin is solid one being the suspension of gold 
particles in glass wluch makes one kind of ruby g!a«s 
Bread may be regarded as a colloid of gas particles 
dispersed m a solid medium 
Scientists believe that the many unusual physical 
and ebcmiesi properties of colloids lire due chiefly to 
the fact that they possess large amounts of mtemal 
■uiface, between the dispersed particles and the dis 
persion medium It is for this reason that the 


lered is the dispersion rnedium Colloids bi,xck makes white surface tension (see Phji 


Water) comes prominently mto play 
This force actmgm the thin watery films 
•- 's between the oil droplets is what makes 


salad dressings stiff It is the surface 
force also which enables thin films of 
soap to worm their wav underneath dirt 
particles stuck to the skm and pry these 
loose so that they are washed away 


IL| 


I 


nay be c]a<!sified as solid, liquid, or 
'aseous la most colloids the m^ium is 
iquid If the dispersed particles are also 
iquid, the mixture is c^cd an emulsion 
■j>tlouI or an ewulsoid Milk and cream 
ire emulsion colloids eontaimng droplets 
illiquid butter /at scattered in a wateiy 
aedium 

How "Sots" and "Gels" Differ 
Liquid emuhions are generally called 
lolt, etiSer ones are called geh The 
lamo colloid may change from the sol 
londition to the gel condition or back 
igain, as a mixture of geUtm and water 
looa when it stiffens to a gel on coolmg 
)r softens to a sol on heating Fruit 
elhes are emulsion colloids usually stif* 
enedhy a sub?'tanee called pectin which 
s contained m many fruits Some col 
Olds, such as white of egg may harden 
ir lose their colloidal character alto- 
fether when heated orwhen treated with 
ihemicals This is called coagulalum 
5ome forces or chemicals act on the 
Jther hand, to conserve or mcrease the 
hspersion of the particles in a colloid 'Wns 
Ihis 18 caUed peptuatinn 'cbMnotW'i' 

If the dispersion medium of a colloid 
B hquid with di'pemed solid particles 
the mixture is called a suspension coilmd or a sua- 
pensoid Liquid India ink is such a coDoid con-usting 
of tmy particles of sohd carbon Oampblack) suspended 
m a watery solution These also are called sols Par- 
ticles of metallic gold suspended m water make a 
senes of such sols having beautiful colors of red jelkw^ 

Dr blue, dependmg upon the average size of th^old 

particles Similar colloids contaimug silver *« «««!? on the' easilj traveled flat lands 

me*cme as disinfectants The part.ctes ZXi^er Rhme widens on its way to the sea 

metallie colloids are too smaU to be seen IhiwgB 
ordmary microscopes but may be made visblc^^ 


(see Mines and Mining) and even the 
action of the substances used m cos* 
metics such os rouge to make the color 
stick to the sbn 

tVhat “Adsorption" Means 
Some finely divided powders, as for 
example diatomaceous earth, are able to 
take color out of liquids such as lubri* 
eating oil or vinegar if these liquids are 
filtered through the powder ^"hat hap- 
jaens la that the atoms of tlie color^ 
? substance m the hqmd stick fast to the 

1 surfaces of the sohd particles by an 
— J odhe«ion closely related to other surface 
forces This is called adsorption and w 
heh«ved to be of importance in detcr- 
■Mtoi* <( (b« mining the properties of colloids Gas 
•'* *** ‘““a* atoms may be adsorbed, that la why 
finely powdered charcoal m gas ma'ks can remove 
poison gases from air breathed through these devices 
A granular matenal much used to adsorb colors or 
gases IQ this way is called etlica gel This is a colloidal 
mixture of silica with water (see Silicon) 

Cologne, GSRU-Urr Its location on thebusy Rhine 
River has brought both good and bad fortune to 
Cologne one of the oldest cities of Germany The 
ancient city stands on the easilj traveled flat Ian 
where the lower Rhme widens on its way to the sf 
A network of railroads fleets of river craft, and 
■ ■ of the 


oramary microscopes but may De maoe Beaeomg vess°U make Cologne 

optical instrument, called the greatest transportation centers m Europe 

observe the hght sent out sidewise from a 6 ,j^,j„,, tion, however led to almost complete 

illummaJed colloidal particle as dust motes become city dunng the second World TTar 

visible in a beam of sunhght of ras The AUiea smashed it with more than 160 mass air 

It IS possible to make colloids cousistmg gM droDpmg more than 60,000 tons of bomt« and 

particles in a Uquid medium Foamandso3i>«udsare * 
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following with artillery COLOGNE’S 
bombardment. Over tv o 
thirds of the city fell 
in ruins. 

Cologne Rebuilds 

Engineers at once set 
to restoring transporta- 
tion facihties. They 
budt new bridges to join 
the old section of the 
city with its mdustnal 
suburbs. One of the new 
spans is now called the 
Patton Bridge m honor 
of Gen. George S Pat- 
ton, commander of the 
American Third Armj- in 
the second World War 
[see Patton). 

Today more than a 
dozen railvays Imk Co- 
logne with the rest of 
German 3 ’- and with for- 
eign countries. Trains 
clatter over the railvay 
bridges at the rate of 
about one a mmute. 

Barges and lighteis 
crovd the noisy river 
port. Grain and brown 
coal are the chief cargoes 
in the river trade Since 
the second World War 
Cologne has attracted 
many new mdustnes. 

The most important is 
the manufacture of elec- 
trical goods. Another 
large industry' is the pro- 
duction of chemicals, 
which includes making 
Eau de Cologne, the 
famed toilet vater {see 
Perfumes). Engineenng 
and shipbuilding are major industries. Cologne also 
produces automobiles, textiles, rubber, asbestos, 
clothmg, machmeiy, and glassware. 


STONE” 





the “EmperoPs bell,” 
melted for arms in 1917 
A gold reliquary in the 
cathedral is said to con- 
tain the bones of the 
“Three Kings of Co- 
logne,” the three Wk 
]\Ien vho came from the 
East to paj' homage to 
the infant Christ Legend 
says the bones nere 
brought from Palesfino 
to Constantinople and 
from there to Jlilan 
Frederick Barbaros'J 
seized them from there 
and sent them to the 
archbishop of Cologne 
Romans Founded Cm 
Invading Roman t 
gions built a mihfan 
outpost on the present 
site of Cologne in 38 n c 
Then in x n 50 it became 
a colony by' order of 
Empeioi Claudius. He 
called it Coloma Agnp- 
pina in honor of his mfe 
who had been boro 
there. Alodem Genaan- 
call the cit.v Koln 
In the .Middle Ag^ 
Cologne became a leader 
in the Hanseatic League 
an organiz-ition of mer- 
chant cities (see Han'^ 
atic League). It domi- 
nated the region as a free 
imperial cit}', and d* 
Rhine position ga'C 
commercial adiantage 
Silks and spices from 


the Orient came 01 er 


till’ 


^D^ed n cathedral. The Allies deliberately 

Se ud at “ the second World War. People so enjoy 

gazing up at its tall spires that they gather at tables at its base. - V' ,, ^rp,^,fpr- 

Alps from the iMeflimr 

ranean to be shipped down the Rhine to northern 
kets. To handle their trade by sea, the merchants o 

Weights and mea- 


Great Gothic Cathedral of Cologne 
The g^test tr^sure of Cologne is the city’s mag- 
niGcent Gothic cathedral, one of the most superb ar- 
chitectural achievemento in all Europe. The ARies 

Sd WaflfiiV™’? diiring the second 

W orld U ar. It did not suffer a direct hit, although 

nmny stones from the vault crashed down because of 
•motions from bmldings bombed nearbv. 

delicate soaring spires and stone lacework 
of slender pmnacles, the cathedral gives the effect of 
hems a 'Tiy^ in stone.” Work on the gr4 0 ^ 
^gan about 12o0 and was not completed untiflSSO 

eters beU (2o tons), was cast m 1923 to replace 


Cologne owned docks in London. — „ .p, 

ures used bj' Cologne became standard for the Rnui 
region and for even the Netherlands. 

_ In the 17th century' Cologne began to lose 
cial prestige as new trade routes developed. 
French took the city in 1794, and it vent 
rule of Prussia in 1815. Development of the R 
Valley in the 19th century again made Cologne a gi® 
center of manufacturing and transportation. 

In the first World War Cologne suffered 
damage. From 1918 to 1926 it was occupied by 
troops. At the outbreak of the second World 
vas a mighty industrial city, the fourth 
Germany, with a population of 772,000. Popu a ’ 
(1950 census), 594,941. 
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COLOMBIA 


At the FOOT of the PANAMA ISTHMUS 


t the foot of the Isthmu** of Panama R%es ( o- 
lombia an advantage in world trade o\tr ta *5 ntl 
American neighbors The Panama ( anal & about iOO 
miles from thepartso/BflrTantjujJlt fi/jdC>rtai,enjoo 
theCanbbean and about 350 miles from Bum a\ei tiira 
on the Pacific side Lying wholly with n the tr 1 1 s 
Its surface nbhed with gigantic mountain ringes C •- 
lombia has had formidable disahantaj,^ f niture 
to overcome Its capital Bogotd was oi nom I tte 


CARIBBEAN 


S E A 


V5to^(bs-p*'^^ll«AS ^ 

rZ ■ ' 



most maccesMblc cities in the world But this enw 
getie and progressive nation was not to be disconr^n 
by mountains swamps and jungles It Binply i»ew 


meins of transportati n B ith nch natural resources 
and an orderly government it is takmg an increas- 
ingly importaat part in mtemationat affairs 

t ol mhu IS the fourth largest country in South 
w4j7itn A B/th an area esUmated at 439 82S square 
miles Venezuela and Brazil bound it on the east 
Per and Ecuador on the south 
burr w plains fringe the coasts Behmd them loom 
one after tl e other three great arms of the Andes 
r s iDg tl e western tb rd of the country from north to 
south For hundreds 
of miles east of these 
mountains stretch the 
lev el grasslands of the 
upper Orinoco basm 
and the jungles of the 
upper AmazonVallej 
This eastern two 
th rds of Colombia is 
60 remote from cml 
ization so hot and 
disease ridden that 
it IS thinly populated 
and almost entirely 
undeveloped 
Most of Colombia 3 
people liveon the high 
plateaus and la the 
valleys of the w estem 
mountams Heiethey 
find a healthful etm 
ulating climate as 
well as fertile land for 
famtmg 

Colombia’s three 
parallel mountain 
ranges are called the 
CerdiWcro Occidental, 
Central and Onenlnf 
They come together 
in the south near the 
border of Ecuador 
The Sierra de Penjo 
on the V enezuela bor 
(ier IS a spur of the 
Corrfiffera Onentaf 
Between the east- 
ern and the central 
CordJlera lies a deep 
valley drained by the 
Magdalena River, the 
longest stream m the 
country It flow s 
north for 1 000 m les, 
emptying into the Caribbean Sea near BarranquilU 
For about 700 miles from its mouth, it is navigable 
for laigc nver steamers Between the central and 
the western ranges the Cauca River flows north for 


Hem Colombu ..1 Ito SLaSlSh. M.Ed.lem, Pert. of tie, eteam 

country to adopt the a rplane as a 
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also are nawgable. These two rivers are the chief 
arteries of trade and commerce, providing an outlet 
to the sea for the moimtain-girt interior. ^lost of 
the railwa}' lines are short links between river ports 
and upland cities. A new railway up the iNIagdalena 
was begun in 1953 with the aid of a World Bank loan. 
Xumerous highway's have been built, but man}' places 
are still reached by trails or cablewa}'s across can- 
yons. Airlines supply fast transportation, reaching 
Bogotd from the Caribbean in 21 hours. The river 
and rail trip takes from 4 to 15 days. 

From Rain Forest to Cool Plateau 

Vegetation on Colombian lowlands vanes from trop- 
ical rain forest to the coarse grasses and scattered 
trees of the savanna, dependmg upon the rainfall. The 
arid eastern Guajira Peninsula has the cacti and thorn 
bushes of the desert. In the ram forests orchids grow 
wild and the trees swarm with insects, brilliantly 
colored birds, and monke}'s. Though these forests 
produce rubber, tannin, tagua nuts, medicinal roots 
and herbs, and fine cabinet woods, transportation 
difficulties have hampered their development. Banan- 
as are the chief crop of the coastal lowlands. Some 
cotton, sugar cane, and tropical fruits are raised. 

At higher levels, in the mountain valleys and on ter- 
raced slopes, appear the small farms where tropical 
and semitropical crops are grown. l^Iore coffee is 
raised here than in any other countiy in the world 
evcept Brazil. It is the leading commercial crop and 
the chief e.xport. Other crops include cotton, sugar, 
tobacco, cacao, and fique, a fiber similar to sisal. 

Still higher, at o,000 to 9,000 feet, are the cool, 
moist plateaus with fields of com, wheat, barlev, 
beans, and potatoes. One fourth of Colombia is gra'z- 
ing land, but the cattle are of inferior breeds. 

In 1951 the census showed that Colombia had 
a population of 11,266,075. About three fourths 
of the people are farmers. Only about 2 per cent 
of the land is farmed, but new roads are gradu- 
ally opening more. Most of the highland farmers are 
mestizos, of mked white and Indian blood. The pure- 
blood Indians live mostly in the vilds east of the 
mountams. On the coasts are many Negroes, descend- 
ants of slaves brought in by the Spaniards. The total 
of white natives is variously estimated at from 10 to 
3o per cent. Tlie national language is Spam’sh: the 
religion, Roman Catholic. 


Mining and Manufacturing 
Petroleuin is the most important of the manj 
mmerals. Near the Venezuela border in the north h 
the pat Barco oil field. Other fields have been 
devpped m the Magdalena Valley. Colombia is one 
of the world’s largest producers of platinum. Gold 
silver and the world’s finest emeralds have been 
pied here since the da}-s of the Spanish conquest, 
Uial reserves are large but inaccessible. 

""^‘er the govemmenf 
esplished a >«ational Economic Council in 1935 The 
chief products include textiles, cigare, cigarettes 
cemmt flour, sugar, chocolate, beer, and leathei 
goods. Many ^ullages make clothing and hats by hand. 


Few manufactures are exported. Imports include ma- 
chiner}' and metal products. Increased manufacturing 
was one of the chief goals of the economic cominisron 
set up in 1949 by Colombia and the International Bank 
for Eeconstruction and Development (World Bank). 

Bogota, Famous Center of Culture 

Bogota, the capital and largest city (population, 
645,255, 1951 census), lies on a plateau 8,660 feet Hi 
in the eastern Cordillera. Although it is only five 
degrees north of the equator, its altitude gives it a 
chill, damp climate. The city was founded in 153S oa 
the site of the ancient Chibcha Indian capital, named 
Bacata. It still has the appearance of a Spanish citv, 
with large plazas and narrow cobblestone streets 
overhung by balconies. ^lany old residences, how- 
ever, are being demolished to make room for pubEe 
buildings of extremely modernistic architecture. 

To the capital come not only the pofitical leaders of 
the country, but its students, artists, and miters. It 
has contributed generously to the literature of thec-oa- 
tinent (see Latin American Literature) and well earns 
the name “Athens of South America.” Here are the 
National University, founded in 1572, a teachers 
college, medical school, academy of fine arts, a na- 
tional observatoi}', a natural historj' museum, and a 
large botanical garden. jMany newspapers and period- 
icals are published here and distributed over the 
country by air. Bogotd is also the trade and com- 
mercial center for a wide highland area. 

Other Important Cities 

iMedellfn (355,000), in the Central Cordillera above 
the Cauca Valley, is the second largest city and the 
chief manufacturing, mining, and coffee center. Bar- 
ranquilla (279,000) is the chief seaport. Freight com- 
ing down the iMagdalena River used to be trea- 
shipped here by rail to Puerto Colombia, IS 
away, where it was loaded on ocean vessels. But in 
1936 dredging operations opened the river mouth to 
ocean traffic. Cali (259,100), the distributing 
western Colombia, is connected by rail with Le 
Pacific coast port of Buenaventura (23,000). 

Cartagena (125,600) on the Caribbean was foundeo 
in 1533 and has changed but little since the da^ 
when it controlled the priceless commerce 
Spanish Main. In its spacious harbor, protected 7 
massive fortified walls, assembled the galleons to ^ 
loaded with the treasure that came overland fm— 
Bolivia, Peru, and Ecuador. So rich a prize w^ 
peatedly raided by pirates and buccaneers. Sir 
cis Drake captured it in 15S5. Today the city ■= 
terminus of oil pipelines, with modem 
refining and shipping petroleum. The Dique Can- 
connects it with the Magdalena River. 


From Spanish Rule to Independence 

The first white visitor to the coast of ^ 
was Alonzo de Ojeda in 1499. Colonists soon amw 
and after the founding of Bogota in 1538, this 
under the name of New Granada, became the c^ 
of Spanish rule in the New World (see South 
Revolution against Spanish oppression began ® , 

and in 1821 Sim6n Bolivar, “the Liberator,” fonu- 




Colonies'* Th" tendency of peoples to eslabli* 
colomes beyond the bonndanes of their ho^ 
hid an enormous influence on history It has dB^ 
uted the knoiv ledge and culture of the ^ 5^^ 
mg portions of mankind It has led to ® uorld 
and development of new lands and ennched^ *^ 
Nvith new resources It has helped to «vili« 
races and has brought distant civilizations 
with one another , 

It has also caused the bloodiest 
and the destruction of peoples who stood P» 


of spreadii^ empires It has excited b tier rivalries 
smong those contendmg for colonies Into curt me it 

oBtinued to obstruct the path to world peace 
Colonies In Ancient Days 

AncientEgypt Babylonia andotherpowerfulstates 
of antiquity conquered many foreign peoples ruled 
over them and collected tribute But this was not 
true cotoniiation for there was no emigration of the 
victoia into the conquered lands and the rule was 
nire^ military Among the earhest true colonisers in 
times were the Phoenicians These people 
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■n-ere not -vrarlike or powerful in a military way. Th^ 
were seafaring merchants, with headqnarters at Sidon 
and Tyre on the Syrian coast, and the colonies th^ 
planted among the islands and along the shores of the 
ilediterranean were trading posts. One of these, Car- 
thage, outgrew its parent cities and became an inde- 
pendent militaTy power (see Carthage; Phoenicians). 

The early Greek colonization of .4sia ilinor and the 
Aegean Islands was of stfll another character. It was 
not directed by any political or commercial plan at 
home. The colonists were simply emigrants of Greek 
stock, driven from Greece by enemies or poverty, and 
seeking new homes. They built cities and organized 
city-states, similar to those they had left behind. The 
ties of language and culture and trade remained strong 
among them, but with few exceptions they were 
politically independent and often at war with one 
another (see Greece). 

The Romans introduced into the "Western world the 
idea of dependent colonies, as we now understand 
them, "With the expansion of their domain by con- 
quest, colonization was methodically planned and car- 
ried out. First, the other Latin peoples were organized 
as colonial “allies,” with some measure of self-rule. 
Later, as the population of Rome grew, groups of 
Roman citizens and particularly of old soldiers were 
offered land elsewhere. Each settlement usually began 
as a sort of city-camp established by the government, 
with magistTates to enforce the law among the settlers 
and a garrison to protect them in their trade and 
farming. Many of these colonies grew into great cen- 
ters of wealth and culture. Those in the outlying 
pa^_ of the empire— Sj-ria, Africa, Spain, Gaul, 
Britain-— served as headquarters for governing the 
barbarian peoples whose lands had been organized into 
provinces under Roman rule. (See Roman Histoiy.) 

Colonies in Modem Times 

For centimes after the Roman Empire dissolved, 
there was not in Europe any state sufficiently well pro^ 
tected at home to venture upon colonial enterprises. 
Between the 7th and the loth centuries, the Arabs 
were the world's great colonizers (see Arab'ia and 
the Arabs) . Then, as the nations of Europe took shape 
and sought wealth in trade, came the period of 
e-xploration. The discovery of North and South 
America and of the route around Africa to the East 
Indies start^ a period of colonial e.vpansioa which has 
since occupied a large share of world histoiy. Portu- 
g^, Spain, France, the Netherlands, and En gi^nrl -rfed 
^th one another in laying claim to trade and territoiy 
m the Xe'iv World, in Asia^ in Africa, and in the Pacific 
Ocean. Later, Germany, Belgium, Japan, and Italy 
entered the contert. The story of these colonial enter- 
prises and rivalnes and their outcome can b° best 
traced through the articles on the continents and the 
countries concerned and through the studv-outlines 
that accompany those arfides. (See o&o 'America- 
American Colom’es; East Indies.) ' 

It is interesting to 
onies founded in the 


observe that nearly all the coL 
New "World later a^rted them- 


selves as independent nations. But the European ra- 
tions held all the'u colonies in other continents me 
after tbe second "World "War, e.tcept for the short-fei 
Boer republics (see South Africa). 

Motive for Seeldng Colonies 

Ambitious rulers bave from time to time undertske: 
colonial conquests chiefly for ^oiy and proof of poirer 
But more practical motives lie behind most eiie- 
prises of this kind. The principal motives have been 
the following: 

(1) To obtain control of the trade already emfe; k- 
tween the territoiy seized and the rest of the irorid. (2) 7'' 
increase the conquering nation’s food snpply from the 
of the conquered. (3) To get possession of predors iDrtili 
and gems or of undeveloped raw materials, cither for 
home industries or to sell to other people. (4) To secwe s 
martet among the people of the colony for the prodarts d 
the conquerors. (5) To provide an outlet in the coaqa^ 
land for the surplus population of the conquering nition. 
(6) To take advantage of the “cheap labor” of native jc;- 
ulations. (7) To establish naval and military stations s' 
points believed to be of strate^c importance in protect^ 
trade routes or defeating an enemy in future wars. (5) io 
recruit soldiers among the conquered peoples. 

The Evolution of a Colony 

Colonies have not always been acquired byfoiffiiil 
seizure. Nations have sometimes extended their con- 
trol over a re^on gradually. The first step is to eris 
into exclusive trade treaties with the native ruler or 
obtain a small concession of land for business puipo®- 
The second step is to establish a ‘prokdeerak tn;—' 
which the invading nation guarantees to shield fe 
native state from its enemi^ and consequently c> 
tains control over its foreign relations, li the thlu 
and final step the invading nation consolidates & 
interests by taking control of internal affafe 8S vre- 

On the other hand, a colony may attain a ptrJ 
measure of self-rule after it has been establii— 
This has happened in the case of the British domimc'S- 

Each dominion is virtually independent (sutc--- 
mous), be"mg bound to the other parts of the 
only through a sort of common agreement calsa 
“alle^nce to the crown ’ — an agreement which gam 
its strength more from mutual traditions and intenv- 
than from law or force. The Irish Free State 
Eire) disavowed even this formal alle^nce in I- ‘ 
(see Ireland). But the present British colonies are 
cIo5el3- controlled. Final authority rets in ou-C^ 
accountable only to the British home goTenuneji- 

In popular usage all the foreign possessous of a 
are loosely grouped as its “colonies.” But a ca 
atnctly speaking, a Ecttlement ori^ally maiie hx 
&om the mother country. Wlieii the social and c. 
commercial life of a possession remains t^eily m 01 “ 
of the native population, it may more properly ba 
dep^dency Thus, Puerto Eico is often classed as ' 
pendency of the United States. . j 

Before the second World War two-fifths of the wo-io s ^ 
area with a third of its poiiulation was occup-ed by ^ 
dependencies, or dominions. After the war Italj 
lost their empires, and the spread of nationalism 
colonial sj-stems. Britain freed India in l&H 
in 1&4S. Revolts forced France to grant nutoaomy^^*^ 
of Indo-China, and Indonesian rebellions compea 
Netherlands to free the East Indies in JU49. 
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77ie SCIENCE and USE of COLOR 




^OLOR The world around US talks to u co stanlly 
m the language of color Our etea read th ^ Ian 
guage just as our ears listen to the language of sound 
hnmctimes it brings us messages erf beauty alone 
Sometunes it giies ua information 
Think of the many things that colors help us to tec 
ogniie — animals and plants foods clothes automo- 
biles and hou'<es books and magazines postage 
stamps and jewels Soldiers sailors polMemen and 
postmen are known by the colors of their uniforms 
and colored flags mark the possessions of nat ems 
Colors are wilely used for signals All over the 
World red means danger and green safety ^e know 
also that color grcatlyinfluencesusinour buying We 
ha\e our faaonte colors Manufacturers of cloth 
tlothes dLshes wallpapei luioleura furniture and 
automobiles must offer a w ide choice of colois if th^ 
intend to please everyone 
Walk through the shoppmg center of a city and 
notice how colors emphasize store names and window 
displays c^ee how the neon s gns cut through the 
other hgl ts wth their sharp red orange glare Color 


s not always used to please our eyes A harsh effect 
may attract more attention Most colored advertise- 
ments 1 1 DWigaziDes as well as on billboards are 
planned chiefly to attract attention 
But the deepest influence that color can have upon 
DS IS through its po ver to create beauty For thou 
sands of yeata men have been trying to make beautiful 
things with stains dyes and pamts They ha\e dec 
orated their homes and pubbe build ngs with coloi a 
They have applied colored designs to the things they 
use s ich as pottery baskets cloth and rugs Aboie 
all tl ey have expressed their feelings m painted p c- 
tnres To study the arts m which color has play ed 
a part the reader should turn to the articles on Archi 
tecture Eal ries Interior Decoration Pottery and 
Porcela n Class Basket Rugs and Carpets Textiles 
and Fainting 

To understand the uses of color w e must know some- 
thing about color itself Let us approach it first from 
the point of view of our common experience IVTist 
13 color^ We ace it m two forms e see colored 
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objects and vre see colored lights. TVe know that the 
blue light from the sky is not the same as the blue 
paint T^ith winch an artist pictures the sk}'. And we 
know that the six “rainbow colors” in a paint box are 
not made of the same stuff as the real rainbow. 

For con\ enience we can give the name pigment col- 
ors to any colors we see on a leaf, a fruit, or a rock, 
on paper or cloth, in a paint box or an ink bottle, 
.■knd we can call the colors 
that come from the sun, 
from the sky, or from 
lamps the colors of light. 

We shall see later on that 
light is the real cause of 
all colors, but for the 
time being let us keep the 
two kinds of colors sepa- 
rate in our minds. 

The picture on the pre- 
ceding page shovs what 
happens when a narrow 
beam of sunlight shmes 
through a glass prism. 

Eead the text under that 
picture. The reflection of 
the sun from the bevel- 
edge of a mirror will show 
the same dixision of hght 
into the rainbow colors. 

You can see these colors 
also when a bright light 
shines on a soap bubble or 
when a film of oil or gaso- 
line spreads on the surface 
of a pool of water. The3’' 


THE TRADITIONAL PRIMARY COLORS 



^ sho’f the Blue, Yellow, and 

•'’“E.recogmzed as “primaries” in art texts, 
r-.i n circles overlap, the “secondaries” are formed— 
mlrtnr’e P“n>le. The Black in the middle shows the 

^ primaries.. On a later page we will see a more 

scientific division of pnmarr and secondary colors. 


are called the spectrum colors. But we use pigment 
colors much more than we do the colors of light. So 
we shall study those first. 

Primaries, Secondaries, and Neutrals 
We must begin with some of the words used to iden- 
tify and describe colors. The diagram on this page 
shovs us what are commonly known as the primary 
secondary colors. A primarj- color is one that can- 
not be made from mixtures of other colors. A second- 
arj' color is one that can be made by a mixture of equal 
amounts of two primaries. 

The c&gram shows us also that a mixture of aU 
three pnmarj' pigments makes black. When this mix- 
ture t\^ out a muddy gray or brown, as often hap- 
pens, it IS because the paints are either thin or oi 
unequal color strength. Three strong well-matched 
pamts will give a good black, and the fact that brilliant 
colors can ^ncel one another in this manner is an im- 
portant jwmt to remember. When colors do thiv we 
^y that they neutralize” each other. A neutral pig- 
ment IS one that shows no “color” in the ordinal 
se».e„f,h,„,d 

wltT^rlw and Terriaty Colors 

With the aid of our diagram, let us now studv the 
results of other combinations. What happens if we iS 


a piimaiy with a neighboring secondary — for example, 
blue with green? We can answer that bj' arithmetic. 
We know that the green is alreadj' half blue. When we 
add blue to it, the mixture will be two-thirds blue, 
and we get the intermediate color called blue-green. 
With j-ellow and green we get j’ellow-green. In the 
same wax' we can produce an intermediate color be- 
tween each primary' and secondary. Now suppose we 
mix a primarx' with the 
secondarj- opposite to it in 
our diagram — for exam- 
ple, red with green. What 
will that gix'e us? We can 
read the answer in the dia- 
gram. It will gix'c us 
black, for green contains 
blue and X'ellow, and we 
hax-e alreadx' learned that 
red, blue, and x-ellow to- 
gether make black. For 
the same reason yellow 
and purple will neutralize 
each other and make black 
So will blue and orange. 

Any' two pigments that 
neutralize each other in a 
mixture are called a wx- 
plementary pair, and each 
one is the complemerJary 
of the other. They need 
not gix'e a solid black 
They' are complementaries 
also if they produce a 
truly' neutral gray. 

The last mi.xture we 


hax'e to consider is that of two secondaries — ^for esue- 
ple, green and orange. Here, too, we have all three 
primaries represented, but not in equal proportions. Fc* 
green is half blue and half yellow, while orange is haJ 
red and half yellow. So the mixture xviU be one-quad^ 
blue, one-quarter red, but one-half yellow. It wn^ 
therefore be only' partly neutralized, and the surplus o. 
y'ellow xxiU gix'e us a yelloxxish-broxvn of the kind com- 
monly called dark olix’e. This and the other partlr 
neutralized colors that can be obtained by mixturte oi 
two secondaries are called tertiary colors. 

A Conx'enient Color Ring ^ , 

To mix colors from primaries is a useful xva} 
studying color principles. But in practise, pamts. 
dyes, and inks are rarely- made in this way. They ^ 
prepared from chemicals that hax'e in themselwe^ - 
desired colors. One reason for this is that colors 
tained by- mixing pigments tend to lack brightnte-- 
-Another reason is that violets and deep reds oannov 
be made from the common primaries. , 

A useful arrangement of ten colors is repr^o 
in the color ring on the opposite page. Of the e j 
only the orange and blue-xiolet are mixtures^ of -y 
Each of the others is printed xvith a separate ink. 
can see there the difference between purple and xno 
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the two colors most often confused. The ring also 
shows the important complementarj’’ pairs and indi- 
cates the colors that are called “warm” and "cool.” 

The Meaning of Hue, Value, and Intensify 

When we try to describe a definite color in ordinary- 
words, we have trouble making clear its exact appear- 
ance. A “red dress” may be anjiihing from a bright 
crimson to a reddish-brown. A “blue necktie” may be 
a full rich blue or a light blue or a gray blue. For 
greater accuracy, color experts have distinguished 
three qualities that every color possesses — hve, value, 
and intensity. Sometimes these are spoken of as “the 
three dimensions of a color.” 

The hue of a color is its basic color identity. We de- 
fine its hue when we call it violet, blue, green, yellow, 
orange, red, purple, or any intermediate such as blue- 
violet, blue-green, red-orange, red-purple, and so on. 
But names like bro-wn, olive, pink, steel-blue are not 
names of hues, for these colors are only basic colors 
more or less neutralized. If we merelj' make a color 
lighter, darker, or grayer, we do not change its hue. 
To change one hue into another, we must alter its 
fundamental nature, as in making blue into green by 
adding yellow. 

The i-alwe of a color means its lightness or darkness. 
Somefees this is called its “brightness” as compared 
to white. We can readil}' see that the normal bright- 
ness of pure hues varies greatly. Yellow is brighter 
to the eye than blue; and orange is brighter than red. 
But that is not the important point here. Whatever 
may be the normal brightness of any hue, we can 
increase it by adding w'hite or decrease it by adding 
black. This does not change the hue. In other words, 
adding black or white to a red-orange pigment, for in- 
stance, does not change its “red-orangeness.” The 
lighter or higher value produced by adding white is 
called a “tint” of the color, and the darker or lower 
value produced by adding black is called a “shade.” 
Occasionallj^ we hear color values described as “tones.” 

Value, brightness, or tone is the only quality that 
distmguishes neutral pigments from one another We 
have been mentioning white, black, and gray as if they 
were three distmct neutral elements. In reality they 
form a single “scale of values” with black at one end 
rangmg paduaUy through the dark graj-s, medium 
gay and hght grays to pure white at the other end of 
the scale. This scale is a convenient measuring rod for 
the relative value or brightness of hues. For example 
ve can describe the value of a certain blue br' sayinE 
that it matches medium gray. 

The intensity, or chroma, of a color is its degree of 
punt 3 -. Its freedom from neutralizing factors. A color 
entgly^frg from neutral elements is called “sat- 
urated. Om gscussion of value showed that the 
TOlue of a color is changed by adding white or black. 
^ cJiange the intensity. A pink 

made by adtog white to red is brighter than toe 
ongmal red, but Igs mtense because its proportion of 
pme color is smaller. But we can also change the in- 
tensity of a color without changing its value. We do 


this by mixing -with it a gray of the same value or 
brightness as that of the color. The more gray ive add, 
the lower becomes toe intensity of the miriure, but 
the value remains constant. 

Examples of differences in hue, value, and intenafv 
■will be found, pictured in color, on the preceding page. 
A method of color notation by which the value and in- 
tensity of any hue can be designated by numbers is 
kno-wn as the MunseU color system. It has been wide- 
ly used for such purposes as ordering cloth or dyes of 
exact colors by telegraph or cable. 

How Many Colors Are There? 

With suitable instruments physicists are able to 
detect thousands of variations in the colors of the 
spectrum. But the human eym has no such power. If 
you examine the color ring on the preceding page and 
imagine from two to four intermediate hues between 
each of those pictured there, you will have in mind 
■virtually the whole range of pure colors which the 
ordinary person can distinguish — about 40. The colors 
we see around us are mostly variations in value and 
intensity of the fundamental hues. It is rare mdeed 
to find a color in its full strength. The greenest leaf 
looks grayish beside a sample of green paint. And the 
paint itself seems to lose some of its color when we use 
it, for the texture of wood and cloth and papertendsfo 
throw shadows into the most brilliant pigments, dyK, 
and inks, or to thin them out with transparent whites 
or grays. 

Is white a color? Is black a color? Is gray ^ 
These are catch questions. If we use the word “color 
in the sense of “hue,” then white, black, and gray are 
not colors. But the neutrals are colors in the broad 
sense of the word, as when we say that the cote ft 
the American flag are red, white, and blue. 
authorities call the hues “chromatic colors” and the 
neutrals “achromatic colors.” 


Principles of Color Harmony 

What colors go well together? Before answemis 
that question, we must understand that there 
rules for creating beautiful color compositions. ® 
subject and arrangement of pictures, the pattern o 
designs, their size, purpose, and place of display, ^ 
have an influence on the result. But a knowledge ^ 
toe fundamentals of color harmony ■will save the 
student from many a mistake. He should leam e 
and experiment -with them, just as the 
music learns and practises -with keys and chords, 
all of us may apply them to combinations of co or 
clothing, in furnishings, and in home decorati^- ^ 
There are two general laws of harmony:_(l) 
ors used must be related to one another in some 
imte way; (2) One color must dominate; equal 3 

tion between colors for our attention must be a-^oi 
Simple color harmonies usually fall into one o 
following groups: . . . po;. 

A Smgle Color ■with Neutrals: A re^ cny- 

sible when a single color is used -with •white, blaw^ 

But we must observe the rule against giving the * 
the neutral equal prominence in the design. A warm 
the red side (see illustration of color ring) ge 




Bioit eSeetiTv mtli bluk or dark griyi t cool color od the 
blue I (Is le noet eRcct ve with white or I ght ;ra)» 

Tiatti Shadei and latenutiei of (he Same Hue nith 
oomS aationa of thoee aleo discord te icnpoir tie To Ve e( 
feet ve however the arraneement ouat hr na out enniraat 
between bght and dark vatuea or between dffvr nt in 
tena tisa A dominating t6le ms? be g ven to one of ibe 
values by lett ng it occupy a larger area 

Biimon; of Adjacent or Analagcua Colcra Co ore t) at lie 
a da by side n the color nng are easy to ooinh dc b«niivn 

oualy^eausetheyhaveaomeonecolocincoisnioo Yri w for 

instance is the common factor of green yeUow and oro ge 
Another eet of adjacent or analogous colors la bine b ue* 
gieea and green Blue and green alone m ght dsih but 
with the bluo-green to un te or Mend then banoon> ran be 
eetablisbecl In eelecting hues for one of theee family 
groups It IS later not to go beyond the rdore that he 
W Ith n an angle of 00 degreea on the t ng One of the colon 
should of course be dominant 

Bermony of Complementsurea If we use complementary 
P&ire of colors at full inlene ly and in equal ateas the eflett 
IS extremely unpleasant But if we partly neutral te one of 
them or give it a much araaller apace than the other t en 
nchee and itrengthene ita oppos te and forme one Ol the 
best of harmomea tVe may use with a g ven color the hvee 
on each side of ite true complementary for example videt 
with orange and yellow green Th s la called a bannony 

Tnids Any thrM^cdora each of which is approx mately 
the same distance apart from the other two on the color nng 
form what is colled a tr ad The three pr mary pigroenta 

—blue yellow and red— form the moat conep cuooe Inad rf 

all Striking color effecta can be obtained with a group of 
this kind but there is danger of crude and d lagreeaMe am 
trasu To avoid this two of them may beparily neuerofsni 
Ot elee given a blending veil with email additions of «*o 
third color or one raay be reutralixed and another aaiSned 
to a small area leaving the third dom nant. 

Almost any combination of colors can be given the 
appearance of harmony if all the hues are eufficiwtly 
neutralized For many years this method of ^ 
discord tias the fashionable solution to all color pro^ 
lems that arose in selecting clothes furnishings and 


dec rations What wag called good taste ’ was oi>- 
po ed to any vivid or strongly contraeting colors But 
modem ta te is disposed to take advantage of the 
gay effect f t bnght colors and to study methods for 
u<ing them harmoniously 

CpIm ScisDce for the More Advanced Student 
We have been looking at color from the pomt of 
view ol ordinary espenence and to some extent tiom 
the point of view of the ertist But the more advanced 
student will want to go more deeply into the scientific 
pnuviples of color These principles particularly m 
recent yean have been mterpieted extended and 
applied ID the service of industry — the manufacture 
of dyes and printing inks of materials for color pho- 
tograpi y and photoengravmg of stage lighting equips 
ment and advertising displays 

Approaching the subject from this pomt of view we 
emphasise at the outset one fundamental fact Color is 
a gvalUy of bfht and does nof ezisf aparf from hqhl 
All our color sensations are caused by light rays en 
tenng our eyes Those Lght rays have to come origi 
Daily from some glowing substance hke the sun a 
flame or an electric lamp All other objects are seen 
by reflected light and the colors which they show exist 
in the light and cot m the object 
liCt 113 be sure that we understand exactly what this 
means Men used to believe that light was something 
likea clear stream of water w hich picked up color from 
the objects it touched and so became stained or dyed 
as it were Most of us have some such idea TVe 
would say that the color of a red rose m some way 
comes out of the rose ’ The fact is that the red rose 
does not add anything whatever to the hght that falls 
upon It and which is m turn reflected to our eyes On 
the contrary, it tvllTacls something from that light 
Hus jBocess of subtraction or aisorpfion as it is 
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called, is the key to even-thing that follo-ws. Let us 
see exactly hocr it ■tvorks. 

The picture of the spectrum that heads tliis article 
shows how sunlight is made up of a mixture of colored 
raj-s— violet, blue, green, yellow, orange, red, and 
hues intermediate between these six. These sunlight 
coloic represent the ‘‘raw materials” from which aU 
the other colors in the world are derived. !xo star, no 
flame, no artificial hght sends out any color which 
is not also found in sunliaht. Therefore, when we 
speak of the colors of liaht v. e mean those in sunlight 
or in the diffused sunhght we call daylight. 

The article on Light explains that li^t consists of 
waves of enerax-, and that these waves varx' in length, 
the shortest bemg the xiolet waxes and the longest 
the red waves {see also Radiation; i'pectrum). All the 
student needs to knon here, however, is that various 
substances have a tendency, depending upon their 
chemical structure, to absorb certam wave-lensths of 
light and to reflect or tram-mit the others. The abwrbed 
wax'es are turned into heat or some other form of en- 
ergy. White substance^ reflect all wave-lengths of 
lighi equally and black substances absorb all or nearly 
all of them. 


Erperiments with Colored Lights 
Let us make some simple experiments to illustrati 
absorption. We be^ with a beam of white hsdit fron 
a hi^-^wer tungsten lamp (Fig. 1 on the oppositi 
page). Tins beam contains the colors of the spectnui 
—violet, blue, green, yellow, orange, and red. "Wt 
shine it through a piece of red-orange glass, and t 
of red-orange light comes out "the other side 
tihat happened to our white light‘s We car 


viater | biue j 

CREEK 

VEllOH 

ORASEE 

REO 


j P^rt of the linht t! 

red-orai 

cbTSd “ yeflow. orange, and red. 1 

shaded area shon^ the part that was abrnrh^d- 

Sri Fwo these fa 

m Fi_. 2. We pom^ a beam of blue-sreen lidit am 

^am 01 red^range light at a white surface wS 

the two meet, we get white liahta-rain. 

From otu diagram, then, we can define red-orai 
^ irAnc mnus hlue-^eev. And convezselv 
fine blue^n as irftffc mir.u, red-araL 
color science uses “absorption diamams'MW^ tu 
above to define all colois. Here" for 
diagram for a brilliant veDow whir.;, ^ 

viinus blue-violet: ‘ 


VIOLET j 

! blue 

[ 

C-REEH 

VeUOH 

ORANGE 

REP 


r^. d on tne opposite page pmves the cor 
of this diagram by sbotrinn that vpPn^^ 
blue-violet light equak white light. ' ^ 

An important question may arise at thi 


Why is yellow represented as a mixture of green yd 
low, orange, and red? Why not the yellow da*’ 
Because xurtuaHy all the colors ne ex'er see art aai- 
tures of this kind, which usually ha\-e the appesiiia 
of the brightest color in the mixture. If a cckisJ 
glass or a pigment absorbed from white Eghl all fc 
rays except the pure yellow, or the pure red- 0 HE»c 
or the pure blue-green, the results would be crfiEiadT 
feeble colors which could hardly be detected. Tinti- 
xvhy it is incorrect to say that a yellow object b coe 
which reflects only yelloxv light, or a red object 
which reflects only red light, as is often done in pep- 
ular writing about colors. A color can be much ekk 
definitely determined by what it absorbs iroa wL"/: 
liglit than by what it reflects or transmits. 

The absorption method of defining colors enaMn'is 
also to figure out in advance the results of color ere- 
binations. For instance, if we compare our dnrrsE 
for red-orange with onr diagram for yellow, we se flat 
yellow contains the same colors as red-orscH. 'sv 
green added. Therefore a red-orange light plus a 
light oughttogix'eusayeEowlisht. Ilg.dinthe!fcf 
of ax]>eriments shows that this is correct. 

Let us now make an experiment fint * 
whether, from what we already know, we can (mv 
a diagram of the result afterward. We shall 
a red-orange light and a blue-violet Ught 
W e get the color called “magenta,” a kind of 
red. To make a diagram of this color we im^ 
mine what part of w hite light is missing from if- 
our previous diagrams we know that red-oraii?®^ 
contains yellow, orange, and red, and that bluevi^ 
light is a blend of blue and violet. When we mP 
two, therefore, we are uniting all the colom « 
light, except green. So we can draw our Oiagr*® 
magenta as follows: 


VIOLET 

BLUE 

GREEN j 

VELLOH 



iig. 6 illustrates how white npc 
nto three parts. First we send the ligat 
rellow glass. From oar diagram for yellow sm 
T g. 3, we know that this removes theblue-t^ w^ 


•ig. o, we Know tnat tnis remox es luc 
fhen we send the yellow light through a hi 
lass. From our definition of blue-gremi< 
hat this vriU remox'e red-orange. What ha^ . 
ug. 4 showed us that yellow is a combinafao^ 
range and green. Therefore, xrith the re 
emox'ed from the yellow light, green leroaim- 

Eiperiments with Pigments ^ 

A pigment and a light of the same co.or 
ame kind of rays to our eyes, and the 'Sme 
ion diagram can be used for tbe light 
hrough a red-orange glass and for the 
ram a spot of red-orange pigment. But ” ^ ^ 

dgments, we get very dflfferent results from 
ained when we mix lights. Compaq jcisFss-* 
he mixture of red-orange and green » 

nth the mixture of red-orange and 
ug. 4. A little reasoning wili esplsia tis 
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Remember that when light is added to light, we are 
combining rays that are in themselves original and 
positive sources of color, and the result is a color 
closer to white light than either of the originals. To 
represent the results we add the white areas of our 
diagrams in this way; 

RED-ORANGE LIGHT - I V j B ( g-j Y I O I R. I 

plus GREEN LIGHT - Iv I B I G I V i o I n I 

equals YELLOW light - [y psj g | Y | o | R | 


Fig. 10 on the preceding page shows this takmg place. 
The red pigment absorbs green light and the blue pig- 
ment absorbs yellow light. 

The results of mixing pigments must not be confused Kith 
those obtained by experiments -n-ith so-called "color wheels " 
A color wheel is a disk upon which cards of various colors are 
placed side bs' side and which can be revolved rapidlr to pi 
the effect of the color combinations upon the eye. IHut tie 
observer sees are mixtures of light rays reflected from tie 
pigments on the cards. He does not get the efiect of pz- 
ment mixtures. 


This illustrates the principle that u'hen ire mix lights, 
the result is the sum of the colors that each light contains. 
Kow let us make diagrams of the pigment mixture: 


♦ [V-j B { <3 1 Y I o I td 
♦ |v Le-i G Iv to IR.1 
♦ l-.h t:?l G iVLo.i rT 


RED-ORANGE PIGMENT — 
plus GREEN pigment — 
equals BROWN PI6MENT- 

The active quality of a pigment is its absorbing 
power — not its reflecting pou er. And when we mix two 
pigments, we are adding the absorbing powers of each. 

7*, j I 


In the mixture, each pig- 
mcn' continues to subtract 
from uhite liqhi the colors 
that it subtracted when it 
was alone. Thus, our 
mixture of red-orange and 
green subtracts all the 
colors of the spectrum. 

The result, in theorj-, 
ought to be black. But no 
pigments absorb light per- 
fecth*. They tend to re- 
flect a little of all the 
colors. In this case, how- 
ever, each of the original 
pigments absorbs violet 
and blue. This gives us 
in the mixture a double 
absorption at the blue 
end, indicated in the dia- 
gram by solid black. The 
remainder, therefore, is 
the kind of darkened 
yellow we call brown. 

_ Fig. 8 shows how yellow 
pigment (minus violet and 
blue) mixed with blue 
(minus orange and red) 
jnelds a j’elloivish-green. 

The common saj-ing that 

“mixmg blue and yellow makes green” would be more 

See'?' ' "" ""'I 

When we mix yellow pigment with red pigment (Fie 

b ^ spectrum. The green light ravs are Z 

CththeVellowa^ftemd^"" '''''' 

If we take green and vellow out of wbito 
blue and red rays that remain blend to give us pS^fe! 


THE PRIMARY COLORS OF LIGHT 


Primary and Secondary Colors of Light 

For many technical purposes — ^for example, color 
photography and photoengraving — ^white light h 
treated as if it were composed of three colors only— 
blue-violet, yellow-green, and red-orange. These are 
called the pnmary colors of lights and virtually all 
colors that reach our eyes, directly or by reflection, 
may be analyzed and described in terms of these three. 
They’- are illustrated by’- the diagram on this page. 
Examine this diagram, read the text under it, and 
note the following color 
relations: 

Each primarj' and its op- 
posite secondarj* — for ei2i> 
pie, blue-violet and yellow- 
form a complementary psir* 
Each color in a pair h 
defined as white li^t troa 
which the other color 
been absorbed. For 
magenta is defined as 
light minus yellow-grMii- 
When combined in the 
form of fights, the two co 
in a complementary pair 
duce white light. 
combined as piffncnt 
they produce MflcJ:, for m 
case we are adding 
their absorbing powers. ^ 
This leads us to tie 

important relation of ai* ^ 

Becondaries of fight 
blue-green, yellow, and 
genta— arc regarded b.v co zz 
scientists as the true 
piffmenl colors, instead o * 
traditional blue, yellow, 
red illustrated earlier in 
article. And the priin2n^^_ 

light— blue-violet, yefi'^" 

green, and red-orange 
come in turn the secon 
pigment colors. 

Thiscolorschemeumi«=- 
in one scientificaUv ^ 
lated group, the colors of light and the pigment coo^- 
and it has become the accepted classification in 
industries. For instance, in color-photography 
photoengraving, the pictures made by 
ored rays entering the camera lens must be 
in turn by means of d 3 ’es or printing inks, 
the relations between light rays and pigments nnt 
x'eiy accurately determined. The 
opposite page shows how j'ellow, magenta, m 
green inks printed over one another reproduc 



ihfe-VioleV°Yelf<f5*r'^™® ‘5*4’"'®' primary colors of light— 
"hUe surfa«y R'd-Orange-^hining upon a 

ondarr colors nf n? beams overlap, we bare the sec- 

wher?au Magenta. And 

order is light. But this 

instead of as Ughts Th^ 'on^der these colors as pigments 
primaries and the ‘’?® j colors become the pigment 

hndarTes (5« ten) Whe^*^4?/ '°'5^V®4?“® *>>e.PiBmJnt seo- 

teUs us, for examole tl,?45 'y® the diagram in that way it 

P.gnIen»‘p^®o‘/„e^“B?u:!?i'o’ll^'^^o^SdX““"^ 
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many different colors of a po=4er design, and the te-rt 
under the illustration e'cplains how the printing plates 
are prepared with the aid of blue-iiolet, yellow-green, 
and red-orange color filters — the true complementaries 
respectively of yellow, magenta, and blue-green. {See 
also Photoengra-nng , Photographv.) 

Like the color photographer and photoengraver, the 
theatrical scene painter and the costume designer are 
interested m the relations of colored lights and pig- 
ments. They must know how the pigment colors in 
their materials will look under the stage hghts. ^Manj' 
of the amazing effects we see on the modem stage are 
simple applications of the principles ne ha\e been 
studjing. For example, a figure appearing in magenta 
costume and mask against a black background can be 
made to disappear entirely by switching the lights 
from nhite to yell on -green. A jellow costume will 
change to a bright red under a magenta light. Scores 
of other color effects can be worked out by a study of 
the light-abiorbmg properties of pigments. 


The Ps>choIog3- of Color 

Stage effects suggest another important aspect of 
color. He know that certain colors in themselves, 
apart from any question of discord or harmonv, exer- 
cise an influence upon our emotions, hlany of these 
are traced to the direct action of colors on the nerves 
of the eye. People m hospitals, for instance, rest more 
quietly and go to sleep more easily in rooms with blue 
waits than in rooms with green, jellow, or red walls. 
In general, red is an excitmg color. That is perhaps 
wh} red is so mdely used as a danger signal 
The poner of colors to stir our felling is also 
stn^gly demonstrated by the famous clatihx or 
color organ mvented by Thomas Wilfred, which has 
won popular success aU over the world. The instru- 

'if if kej-s, thron-s on a screen in a 

dark hall desired succession or combination of 

emf H ^ and 

emotions simdar to those induced bv fine music. 

are directlv re- 
lated to optical prmciples. In the dark a red Ii<rht wfll 
seem nearer to us than it really Ls, and a blue light 3 
.eem farther away. The ere adjusts its focus in a 
^Ment w^- for the long-ware red rai-s and the 
short-wave b ue rays. This may explain the impre- 

“advancing colorT'’ 

and the blues retreatmg colors.” 

Show Complementary Colors 
One of the most mteresting and impo^nt reactions 
of the eje to colors can be illustrated bv a simnlp 
exT^nment. In the middle of a sheet of whiter 
make a red spot about an inch square hKf 


and set up in its place the one sensation which 
neutralize it~namely, blue-green, the complemenkiT 
of red. If you gaze at a blue-green spot, the after- 
image will be red; a liolet spot -n-ill give a yellcrr 
after-image; an orange spot, a blue after-image.' Each 
after-image is always the complementan- of the other 
For this reason, the psj'chologist defines a compie- 
mentarj' pair of colors as two colors either of whid hrj 
the other for its after-image. A white background b 
not necessary' to the appearance of after-images. Thw 
can be seen against gray or black backgrounds, ci 
even by simply closing the eyes. 

By means of this experiment we can undeistand 
why' complementary colors of equal prominence in a 
design cannot harmonize. The original colors and the 
after-images are in conflict and set up impleasmt 
vibrations of the optic nerve. 

The experiment shows also why green trees ofla 
seem to cast purple shadows. In the neutral gray of 
the shadow the eye sees the after-image of the greeii 
The famous "impressionist” painters of the 19th 
century were the first to depict deliberately in their 
paintings color reactions of this kind. 

Psychologists have developed color theories ba^ed 
on eye reactions. These differ in some details froa 
both the working prmciples of artists and the co^r 
science of physicists. jNIany' psychologists distinsuL-i 
for example, /oiir 'primary color sensations — blue, green 
yellow, and red. They beUex'e that we recognize ah 
other colors through mixed sensations made up of 
x'arious proportions of those four, 

Colors as Symbols and as Sodal Factors 

Color plays an interesting role in the histoiy ol 
customs. Crimson was the imperial color of the 
ancients, just as y'ellow is today the imperial color n 
the Far East. Arnong English-speaking people ^Hov 
often stands for deceit and con ardice, blue for 
and honesty, and red for courage. Inthepoliticalfieli 
red is used as the symbol of xdolence and rer olt. 

The great dye industries of the world continually 
try to develop new pigments to satisfy the popular 
taste for x'arietx' in color (see Dyes). Manufacturer: 
of textiles xfie nith one another in introducing nS'' 
shades in modem designs (see Textiles; Fabrics) 
Fashion makers and dress designers urge that colo^ 
should be made to express the personality oi th’ 
nearer (see Dress). In a hundred directions we 6® 
people at xvork on color problems — scientific, 
dustrial, and artistic. A knonledge of color fun®' 
mentals opens our eyes to many points of 
that ne would othern'ise miss entirely in this cc- 

Books about Color 

Bond, Fred. Color— How to See and Xlse It (Canie'S C'5.t. 
1954). 

Bujionoby, ]. H. Principles of Color and Color .Mr®- 
(lIcGraw, 1947). ,, 

Cheskin.louls. Colors. What The\ Can Do for You (Ijx«''?' 
1947) 

^ons, R. M. Introduction to Color (Wiiej , I94S). 
luckiesh, Matthew. Color and Colors (Van Xostrand. ' 




j ^OLOrado Gold and siUer were Ibe magneto 
which drew settlers to Colorado In 1858 goW 
■ wag dlsco^ered m the plains near the present site of 
Den\er On ’May 6 1850 John Gr^ory lonnd riiii 
gold deposits near what is now Central City 
' Jsews of these U sco\eneg “pread rapidly across the 
nation Thousanda of fortune seekers headed toward 
the gold fields on foot with mules and in ox-drawn 
covered wagons On the wagons they wrote Pikes 
Peak Or bust' ’ This was tl e first of several gold 
rushes which occurred as late as 1891 when silver as 
well as gold was found at Cripple Creek 
After each gold rush many miners and farmers set- 
tled the region By 18G1 the people of the mounUm 
country obtained their firet self government when 
Congress created the Territory of Colorado In 1876 a 
hundred > ears after the s gmng of the Declaration of 
Independence Colorado became a state The timing 
gave it the mekname Centennial State ' 

The Highest State in the Union 

^ ith an average elevation of 6 800 feet above sea 
level, Colorado is the highest state m the Union “nua 
B because about half of its area 1 es within the Pocky 
Mountains These mountains have 52 peaks in Colo- 


rado rising more than 14 000 feet abovte sea level 
This IS more than half of all the highest peaks in the 
United ‘states and Alaska Even the lowest portion 
of the state east of the mountains lies about a mile 
above sea level The lowest passes across the moun 
tains he much h gher and many passes have elev ations 
of from 10 000 to 12 000 feet 

These h gh elevations have had profound influence 
upon the development of the region and of the entire 
fir West The best routes for reaching the Pacific 
coast he north and south of Colorado As a result 
few people settled in the state until the days of the 
gold rushes The difficult job of building railroads 
throi^h the mountains also had to wait until the 
development irf mines offered prospects of revenue 
Bufficient to repay high construction costs 
The Lay of (he Land 

Colorado IS composed of three mam geographic re- 
gpons In the east the high plains of the Great Flams 
region ascend from the Kansas hiebiaska border to 
the IVoiit Range of the Rocky ifountains nearly haff 
way across the state The mountains he m a sprawl 
mg mass extending roughly from the northwest cor- 
ner of the state to the south center and southwest 
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THE RUGGED MOUNTAINS AND HIGH PLAINS OF COLORADO 



north to south, -nest of the state’s center 
separates the waters flo^g to the Onif f 
from those going to the n Mexico 

South Platte\nd^he £w^^^^^^^^ 

flow southeast and thp Pm n others 

southeast M dmin tltah 

recllj into the G„™ „f So tV^hf T 

ths Atlantic coast dr.lnacj Wral ot fa 

land drains through the Pnlnr d ^"^de, the 

branch, the Greenft Jhe ctjf 

Pacific. Some rivers of the Colnnrln anj jjjg 

deep canyons whose walls shnw ° ®y®tem have cut 


out the state, the average summer temperature is 
about 65° F., and there are many sunn)' da)’s. Tbe 
average yearly rainfall is only 17 inches. 

The state west of the Divide is lightly populated 
It has many small towms and few' small cities. The 
plateaus are mostly desert e.xcept for strips of fenu 
land, usually irrigated, along many of the rivers. The 
largest cities are along the Front Range, and on the 
irrigated lands of the eastern plains. 

Natural Parks and Noted Scenic Areas ^ 
Lj’ing near the Continental Divide are Colorado s 
reat natural norL'C 'T'VhQC-o nt^n 'UlirrA ft] O f Ofl IT?. DUrth 



-V/V.UCU uub cnieny grasslands, and usually surruuDut.u 

by mountains. The largest of these, San Luis, in the 
southern part of the state, has an area almost equal to 
that of Massachusetts. 

Colorado is also noted for scenic centers. The 
largest of these is Rocky Mountain National Park 
nn area of lovely valleys, brooks, and lakes. It >' 
nmmed by towering ranges and impressive peal', 
conspicuous among them being Longs Peak. At the 
park s eastern limit is the village of Estes I*®^ ’ 
once the home of Enos Mills, writer and naturalist. 

Continued on pagtiH 



Colorado Fact Summary 


COLORADO (Colo) Spanish word 
meaning red or redd sh-eolored 
name was first appi ed to Colorado 
River and later to the state 
N cknome Centennial State ad 
mitted to Union 18 6 tOO>eara aft- 
er signing of Declaration of Inde- 
pendence Somet mcs called Switz 
erland of America because of its natural beauty 
Seal Sh eld bears miner s p ck and hammer surmounted 
by three mountains Above ls a band with words 
Union and Constitution entwined about Roman 
fasces Crest shows symbolic all-see ng eye of God 
Motto Nil Sine Numine (Noth ng without the De ty) 
Flag For dcseription and illustration tte Flap 
Flower Rocky Mounts n Columbine 6 rd Lark bunt- 
ing Tree Blue spruce Song Where the Columb nes 
Grow words and music by Arthur J Fvnn 




THE GOVERNMENT 

Cop tol Denver (s nee 1876) 

Repreicnlol on nCongreis Senate 2 
House of Representatives 4 Elec 
torsi votes 6 

General Assembly Senators 3o term 
4 years Representatives 85 term 
2 years Convenes first Wednesday 
after first Tuesday in January 
annually No Lmit to regular or spec al 
Const Ighon Adopted 18'8 Proposed amendment must 
be (a) passed by a tw o-thirds majonty of both IcpslatJjm 
houees or by initiative action of the pwp'* and (W 
ratified by a majority vot ng on amendment 
Governor Term 2 years 'lay succeed h mseii 
Other Eateut va Officers Lieutenant governor 
of aUU attorney general treasurer auditor au elect- 
ed terms 2 years . . ^ 

Jud e ory Supreme court 7 just ces elected at ^ 
term lOyears District eourU— 15 32judi^elc«t^ 
term 6 years County courts— 1 m eounty 
judges elected term 4 years 
Counry 63 counties each governed by a board of 3 eouo 
ty commissioners boards elected term 4 years 
cera elected term 2 year* 

Mgneipol Maj or and counc 1 plan most common some 

c ties have comnussioners or city managers 
Vot ng Qool Real onj Age 21 residence lO state i year 
in county 90 days in dutrict 15 days 



TRANSPORTATION AND COMMUNICATION 

Tronjportot on Railroads 4 200 m les f***jl*72n00 

Denver to Cheyenne Wyo 18 0 Rural roads 72 OOO 

miles Airports 105 lav wmt 

Commgn cofion Period caL 67 ^®"*P*** ,o^ r*, 
newspaper Rocky Mountain n_ klZ 

dio Stat ons (4M and FM) 35 
Denver licensed March 10 1922 July 

6 first station KFEL Denver began opemt « Jiuy 
18 1952 Telephones 51b 000 Post offices 


THE PEOPLE AND THEIR LAND 
Pepulat on (1950 census) 1 32o 0S9 (rank among 43 
states — 34th) urban 62 7% rural 37 3% Density 
12 8 persons pet square rrule (rank — 39th state) 

Extent Area 104 247 square miles including 32o square 
miles of water surface (7th state m size) 

Elevat on II ghest Mount Elbert 14 431 ft near Twin 
Idkes lowest Arkansas R near Kansas I ne 3 350 ft 
Tenperature fF ) Average— annual 45 winter 25° 
spring 44 summer 65 fall 47° Lowest recorded 
—60 (Taylor Park Gunnison County Feb 1 1951) 
highest recorded 118 (Bennett July 11 1888) 

Prec p tot on Average (inches) — annual 17 winter 3 
spnng 5 summer 5 fall 4 Vanes from about 8 in 
southwest comer to about 30 in north central 
Noturol Feotvrei Pocky hlountams divide state through 
center On east s de land slopes gently through and 
{dams toward Kansas and Nebraska on west plateaus 
descend step by step to Utah border Rivers of east- 
ern slope Arkansas North Platte South Platte 
Repuhl can and R o Grande R vers of western slope 
Colorado Gunnison ban Juan Wb te and^ampa 
Lond Uta Cropland 15% nonforested pasture 50% 
forest 29% other (roads jiarks game refuges waste- 
land c I es etc ) 6%. 

CKWS t ASTtlH FOMST QTHtt 

C l I ^ 

Nolvrol Reiovrtei ApncuUurol wide variety ol fertile 
soils nch ID m nereis nounta n rivers streams make 
extensive irr gat on poas ble Jndwfrtaf— abundant 
coal supply ether mioerals and water power promote 
manufacturiDg nch petroleum depos ta Commerewf 
— climaU aod scenery attract vaeat onisU 


OCOIPATIONS AND PRODUaS 
Who! the People De to Eoin o L v ng 



Colorado Fact Summary 




r 



What fhe People Produce 

A. Jlanufactured Goods (Rank among states — 34th) 
Value added by manufacture* (1952), $397,464,000 


Leading Industries in 3947 
(with Principal Products) 

Value Added 
by 

Manufacture 

Rank 

among 

States 

Food and Kindred Products 

Beet sugar; meat packing; bakery 
products; grain-mill products 

$92,675,000 

1 

24 

PaisfARr Met.vi, Industries 

Blast furnace, steel mill and iron 
and steel foundry products 

37,395.000 

20 

Machinery (except Edecthical) 
Construction and mining machin- 
ery; special-industry machinery 

22,550,000 

28 

Printing and PnBLismNC 

Newspapers; commercial printing 

22.386,000 

28 

Stone, CiaAT, and Gl\6S Products 
Structural clay products; con-, 
Crete and plaster products 

11,966.000 

1 

30 

Robber PaoDCCTa 

.... t 

.. 


^For explanation of value added by manufacture, tte Census, 
tFigure withheld by the Bureau of the Census. 



B. Farm Products (Rank among states— 18th) 
Total cash income (1952), $607,666.000 


Products 1 

Amount Produced 
(10-Year Average) 

Rank J 
mthin i 
State* 

Rank 

among 

Stalest 

Cattle 

463,709,000 lbs. 

1 1 

15 

Wheat 

35,996,000 bu. 

2 ] 

10 

Hay 

2,238,000 tons 

3 ' 

19 

Milk 

480,000,000 qts. 

4 

32 

Sheep and Iambs . , 

104,233,000 lbs. 

5 


Potatoes. 

17.313,000 bu. 

6 

9 

Sugar beets 

1,882,000 tons 

7 

2 

Com 

15,145,000 bu. 

8 

28 


*Rank in dollar value fRant in unita producod 



C. Minerals (Fueb, Metals, and Stone) 
Annual value (1951), $179,434,000 
Rank among states — 18 th 


Minerals (1951) 

Amount Produced 

Value 

Petroleum 

Molybdenum* 

Coal 

Zinc 

Lead 

Sand and gravel. . . 

27.823,000 bbls. 

tons 

56.000 tons 

30.000 tons 
917,000 tons 

870,670.000 

21.165.000 

20.280.000 
10,496,000 

4.452.000 

»Mol} bdenum ranks 2d in vatue; evict 6gure not ai ailabie. 

D. Trade 

Trade (1948) 

Sales 

Rank among States 
29 

31 

28 

Wholesale. 

Retail. 

Service 

81,659,829,000 

1,257.095,000 

123,257,000 


EDUCATION 

Public ScKooUi Elementary, 1,268; sec- 
ondary, 257. Compulsorj’' school age, 

8 through 16. State Board of Educa- 
tion elected; 5 members, one from 
each of 4 congressional districts, and 
one from state at large; 6-year terms. 

Commissioner of education appoint- 
ed by State Board of Education; 
term, at pleasure of Board. County superintendents; 
2-year terms. District boards of education elected; 3 to 
5 members; 3- or 6-year terms. 

Private and Parochial Schools: 112. 

Colleges and Universities (accredited): Colleges, 10; 
junior colleges, 7. State-supported schools are Unir. 
of Colo., Boulder; Colo. School of Mines, Golden; Colo. 
Agriculture and Mechanical, Fort Collins; Colo. State 
College of Education, Greele,v; Adams State College, 
Alamosa; Western State College, Gunnison; junior col- 
leges (Lamar, Mesa at Grand Junction, Pueblo, 
Sterling, Trinidad, FortLenis A and M College at Hes- 
perus, Colorado Woman’s College, Denver.) 

Special State Schools: State Home and Training School 
for Mental Defectives, Grand Junction and Ridge; 
Home for Dependent and Keglected Children, Den- 
ver; School for Deaf and Blind, Colorado Springs. 

Libraries: City and torn) public libraries, 108; independ- 
ent county libraries, 20. State Library, Dept, of Edu- 
cation, aids in developing library service; vrork headed 
b3’- deputj' state librarian. Noted special librariis: 
Bibliographical Center for Research, Rocky Mountain 
Region and State Historical Society, both at Denier, 

Outstanding Museums: Universitj' of Colorado Museum, 
Boulder; Colorado Springs Fine Arts Center, Colorado 
Springs; Denver Museum of A’atural History, Denier 
Aj-t Museum, Colorado State Museum, all in Denver; 
Bent’s Fort Museum, La Junta; State Museum, fort 
Garland. 



CORRECTIONAL AND PENAL INSTITUTIONS 

Industrial School for Bo3’S, Golden; Industrial School 
for Girls, Mt. iMorrison; State Reformatori’, Buena 
Vista; State Penitentiary, Canon City. 

NATIONAL PARKS* 

Mesa Verde — 51,018 acres of canyons and mesa lands, 
well-preserved prehistoric cliff dwellings, pueblos, ana 
Basket Maker relics ; Cliff Palace most spectacular («!• 

Rocky Mountain — ^254,736 acres lying on both s>os 
of Continental Divide; majestic mountain range con- 
tains 65 peaks over 10,000 feet; Longs Peak (14, -oo 
feet); hundreds of mountain streams and lakes (6)- 


ARGEST CITIES (1950 census) 

Denver (415,786): slate capital; financial, industrial,® 
railroad center of Rock3' Mountain area; stocky > 
meat packing; beet-sugar refineries; mining, alhed in 
dustries; petroleum refineries; educational center. 
’ueblo (63,635): manufacturing and wbolesale-t 
center; iron and steel products; ordnance depot. 

/4!r KrtlrtTv* PlkfiS 


ore refining; coal mining; clay products. 

Greeley (20,354): agricultural center; beet sug®. 

Boulder (19,999): resort center; IIniversit 3 ' of ’ 

Englewood (16,869); retail center and suburb of Den 
Fort Collins (14,937): beet sugar, cement, welders. 
Grond Ju nction (14,504) : agricultural and mining cen 
vKumberg in parentheses are keyed to map. 
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STATE FOREST* 

Colorado State Forest 
UatVson A Larimer 
Counties) — 70 881 
acres (I) 

NATIONAL FORESTS* 

Arapaho — 1 102 974 
acres hdqrs Idaho 
‘springs (15) 

Grand Alesa — 679 810 
acres hdqrs Grand 
Junction (20) 

Gunnison — I 502 644 
acres hdqrs Gunni 
son (26) 

Manti La Sil— 21) G71 
acres in state total 
1 330 448 acres Colo 
and Ctah hdqrs , 

Price Utali (20) 

PiLt— 1 2&8 82o acres 
hdqrs Colorado 
Springs (19) 

nio Grande— 1 832 82S 
acres hdqrs , Monte 
V«la (38) 

RooaeTelt-l 035 143 
acres hdqrs Tort 
Collina (2) 

Reult-l OOS 030 acres 
hdqrs Steamboat 
fcpnngs (4) 

San Ijabel— 1 287 447 
acres hdqrs Pueblo 
(33) 

San Juan— 2 086 474 
. acres hdqrs Durango (37) 

Uncompahgre—1 051 '•02 acres hdqrs Delta (30) 
IVhte River— 2000 1 0 acres hdqrs Gleoaood Springs 
(II) 

PLACES OF INTEREST* 

Arapahoe Glacier— one of largest active glaciers in RocL 
les supplies nater for city of Boulder (10) 

4«pen— tceuie «. inter epotte center long eta nm (‘’U 
Black Cani on of the Gunnison Nat onsl Monument— 10 
mi gorge near Montrose amaa ng rock forms (2o) 
Boulder — health resort University of Colorado (9) 
fir dal Veil Falli mountaia stream cascades 365 feet 
down sheer cl a near Tell Jtiie (34) 

Cave of the Winds— near Maoitou Springs TViIlams 
Canyon wall hollowed out bv underground waters (24) 
Central City— once a gold rush boom town old opera 
hou^e restored uaed for annual pUy festival (14) 
Chroax— largest molybdenum mine in llie wwld (16) 
Colorado National Monument — near Grand Juneton 
pant sandstone shafts nnny canyons and caves (22) 
Cripple Creek -sitg of famous old imnias esmp (27) 
Denver— many places of interest (s« Denver) (13) 
Dinosaur National Monument— in Utah and Colo ir* 
fossil beds reached from Jensen Utah (3) 

MtesPark— ea t gateway to Rocky Mt NatlFark W 
Pour Comers— in southwest corner onlv spot IP U S 
where 4 States meet— Colo Utah Aris N M (40) 
Garden of the Gods— weird red sandstone formations in 
h Uv nr». near Colorado Springs (24) 

e of largest awe mines m the world (17) 
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Grand Lake— large glacial lake and rc'ort area (8) 
Great Sand Dunes National Monument— desert of ever 
shift ng dunes 3S irules northeast ef Alamosa (36) 
Guam on Diversion Tunnel irr gatioa tunnel 6 miles 
long TnulMeastof Montrose (111 
Ilovenweep Nat oaal Monument—! (troups of prehis- 
toric ruins in Colorado and Ltab 2 m Colorado 
Inca ed 3 mi s west of Cortes (301 
Leal llie -sme of highest cities in t) 5 (almost two lui 
above sea level) in r ch mining region (18) 
liookout Mounln n rock tomb of Buffalo B II Cody at 
summit Cody Memorul Museum near CnlJen (16) 
Moffat Tunnel— 6 t mi tunnel und r James P ak cuts 
m (road distance Denver to Salt Lake City l~6itii (12) 
Monument Lake —hunting fishing near Tnmdad (44) 
Mount of the IWy Cross huge cross formed by enow 
filled erenees on mountain' dc near G Iman (I ) 
pagosa Springs— hot m neral mediimal spnogs (43) 

Park of tte 11^ Rocks— natural theater nr Denver (13) 
Petrified Forest— Flor saant red randstone trees (23) 
Pikes Peak — Colorado ‘tprwgs famous landmark cog 
railway and h ghway aseend to Sumoiit Rouse (21) 
Koya) Gorge— canyon of ArkansisU spanned byworids 

hghestwrpeiision bndgB near Canon City (3'’) 
Shadow Mountain National Recreaf on Area — reservoirs 
of Colorado-Big Thompson Project north of (8) 
Steamboat Spnogs— hunting fish ng wmfer sports (o) 

Win Kosers ainae of the Sun— on Cheyenne tft (28) 
Yurea House Nat onat Monument- ptehiatone Indian 
village mostfybuned in earth mounds near Cortes (41) 

•'fuiobwi la parenllieewaw keyeJ toxnap 
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THE PEOPLE BUILD THEIR STATE 

1541 — Coronado, returning to Mexico 


from fruitless search for rich In- 
dian cities, probably crosses 
what is now southeast Colorado. 

1706 — ^Juan de Ulibarri take.s formal 
possession of area for Spain. 

1720 — Pedro de Villasur of Xcw Mexi- 
co leads unsuccessful expedition 
against French traders reported to be in the region. 

1739 — Paul and Pierre Mallet, Frenchmen, cross south- 
eastern Colorado en route to Xew Mexico. 

1762 — France cedes to Spain all claims west of Missi.=3ippi 
River; France secretli regains possession in ISOO 

1765 — Juan Maria Rivera hunt' gold in Colorado. 

1776 — Friar Silve'tre I'elez de Escalante and Friar Fran- 
cisco Dominguez cross western Colorado in search 
of route from Xew Mexico to California. 

1799 — French explorer Jean de la Mai=onveuve msits 
present site of Denver. 

1803 — Louisiana Pureha.'e makes eastern part of Colo- 
rado .Mnerican territory. Trappers (mountain 
men ) begin to enter region. 

1806 Zebulon Pike leads exploring party up .Mkan^a® 
River; discovers peak later named for him. Pike 
goes too far west; Spaniards arrest him in 1S07. 

1819 Treat!’ with Spain gives U. S. part of present 
Colorado north of Arkansas River and cast of 
Continental Diride. 

1820 — Stephen H. Long and party of scientists explore 
much of what is now Colorado. 

1821 IVestem Colorado becomes part of Mexico a® 
Mexico becomes independent of Spain. 

1828— William Bent and partners begin to build Bent’s 
Fort, now La Junta, finhhing it in 1S32. Fort be- 
comes center for such famous scouts as Jim Bridger 
and Kit Carson. Fort is abandoned, 1S52; Bent 
builds new one at Fort Lj-on. 

1 836 ^Te.xas claims part of (Colorado region from Mexico; 
issue becomes one of causes of .Me.xican War 
^uis Vasques and .Andrew Sublette build pori for 
Kockx’ Mountain Fur Company near site of Den- 

1 = captured and looted by Arapahoe.- in 1842 

1840-Cheyenne, .Arapaho, Kiowa, and Comanche In- 
dians meet m council on Arkansas River- form 
AUiance to fight white settlers. 

1842— Fust of three major e.xpeditions led by John C. 

1848 — Colorado; last coming in 4853. 

1848 Kx Treaty of Guadalupe-Hidalgo, ending Me.xican 
U ar, Alenco cedes western Colorado to U. S. 
\\ estem Colorado region incorporated into Xew 
Meaco and Utah territories; eastern part belonged 
to Xebraska and Kansas territories 

Pe^anent white settlement in 'Colorado 
made at San Luis. 

1852-Fort -MMsachusetts, first U. S. militarx- post in 
area, fc,tablish^ in San Luis Valley, but is soon 
abandoned for Fort Garland nearby. Gold discov- 
ered near mouth of Oear Creek. 

’'''“medeTcTted.'^" but 

1858-Gold dL=covered on South Platte River near pre- 
ent site of Denver; state constitution drafted but is 

“'■ganize movement to 
fom Jefferson Temtoiy; unrecognized “terri- 
torial government exists until 1861. 


406 


1859 — Thousands of prospectors swarm into Colorado ia 
Pikes Peak gold rush. .1. H. Gregory discovs? 
gold vein near present Central Citx-. Pikis Peak 
Express begins stage sendee from Leavenworth. 
Kan., to Denx-er. 

1 861 — Congress creates Colorado Territory, February2?, 
along present boundaries of .state; capital, Colo- 
rado Citx-; gox-emor, William Gilpin. .Arapaho asd 
Cheyenne Indians by treaty cede most of thd- 
territoiy in Colorado. University of Colorado 
authorized; opens at Boulder, 1877. 

1 862 — First oil in territory discovered near Florens". 
Golden becomes territorial capital. 

1863 — Telegraph links Denx-er and the East. 

1 864 — LL S. troops attack -Arapaho and Cheyenne Indhi- 
at Sand Creek. Colorado Seminarv, now Den- 
ver L'nix-ersity, founded. 

1866 — President .Andrew Johnson x-etoes Colorado s^at^ 
hood measure passed by Congress. 

1867 — Denx-er named permanent capital of territory. 

1868 — Cheyerme Indians defeated on .Arickaree River at 
battle of Beecher Island, x-irtually ending India: 
war. Utns a-ssigned to southwestern Colorado, bat 
soon white settlers clamor for admission to a-ta. 
Utes cede mineral-rich San Juan district, 1S73 
First smelter in Colorado built at Blackhawk. 

1870 — Denx’er and Pacific Railway links Denver with 
Cheyenne, Wyo., and Union Pacific Railway. 
Union Colony, co-operative agricultural Kttl- 
menf , established by Xathan C. Meeker at Grev- 
ley, named for Horace Greeley, project's EpoiL=o.x 

1872 — Denx-er and Rio Grande Railway completed n 
Pueblo. 

1874 — Southern Cheyennes surrender; resettled in Okla- 
homa. Colorado CMllege founded, ColoradoSprin?- 

1875 — Constitutional conx-ention meets at Denver. 

1876 — Colorado admitted to the Union, .August 1; capi- 
tal, Denx-er; governor, John L. Routt. 

1 877 — ^Lead and silver boom begins at Leadville. 

1879 — Utes attack settlers at White River .Agene.v;ars 

defeated and remox-ed to Utah, ISSl. 

1891 — Gold dUcox-ered at Cripple Creek. 

1 896 — State Capitol building in Denver finished. 

1 899 — Sugar-beet cultureintroducedfromGennany.^- 
sugar-beet factory built at Grand Junction. Den- 
ver's pioneering Jux-enile Court established. 

1906 — U. S. Mint at Denx-er begins operations. 

I’erde X'ational Park created. . . . 

1909 — Guimison Dix-ersion T unn el opened for irngs.-c- 
of Uncompahgre A’alley. 

1 9 1 0 — Initiative, referendum, direct primary adop^i 

1914 — Mine strike at Ludlow leads to passage of p™- 
gre=six-e labor laws, 1915. 

1915 — Rocky Alountain Xational Park created. 

1927 — Moffat Tunnel under Continental Divide 

1934 — Dotsero cutoff through Aloffat Tunnel puteD-- 

ver on direct transcontinental rail route. 

1937 — Colorado-Big Thompson irrigation project sui 
rized. 

1 947 — ^.Alva B. Adams Transmountain Tunnel 
opened from Grand Lake to Big Thompson K 

1 948 — Xew State Department of Education create 

1949 — Goethe Bicentennial celebrated at ,Asf>en. _ 

1951 — Work begins on atomic plant on Rockv ^ 
south of Boulder. State regulates rain 

1952 — Colorado A'alley Highway, four-lane ro- 
tween Denver and Colorado Springs, opens. 

1953 — Denver-Boulder Turnpike, a toll road, comp -* 
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COLORADO 


West of the Rocky Mountain Nation- 
al Park lies Shadow ^fountain National 
Recreation Area It features Shadow 
Mountain Lake and Granby Reservoir 
two units of the Colorado-Big Thomp 
son Project for irrigation and power 
Another national park Mesa Verde 
contains well preserved homes and relies 
of the Cliff Dwellers They were Indians 
who built elaborate community homes 
high up on the sides of cliffs to escape 
the r enemies (see Cliff Dwellers) 

Other scenic wonders are mountain 
ranges— the eastern Front Range the 
central Park and Sawatch ranges San 
gre de Cnsto in the south and San 
Juans in the southwest The highest 
peak IS Mount Elbert (14 431 feet) 

In the PVont Range is the spectacular 
Royal Gorge, west of Canon City The 
world a highest suspension bridge spans 
the canj-on 1 053 feet sbo^ e the Arkan 
sas River Another gorge is the Black 
Canyon of the Gunnison a nation il 
monument Other monuments preserve 
varied attractions from dmosaur relics 
to sand dunes (see Colorado Fact Sum 
mary, National Parks) 

An interesting natural park area is 
the Garden of the Gods near Colorado 
Springs This ‘ garden has many 
strange and beautifully colored rock 
formations carved by the weather 
Among them are twin pinnacles called 
the Dutch Wedding and a huge mush 
roomlike boulder named Balanced Rock 
Prosperoua Farms through Irrigation 
Agriculture is by far Colorado s major 
source of wealth The wide range of 
soda temperature and rainfall permits 
a great variety of crops Wheat the 
leading field crop is grown pnncJpahy 
in the es'tern plains area Hay is pro- 
duced throughout the state but mainly 
m the north and northwest sect ons 
Sugar beets and potatoes are grown 
chiefly on irngated farms In average 
)eare Colorado is second only to Cali 
forma in sugar beet output and yields 
about one fifth of the nation s crop 
Cattle raismg is the laigest single 
source of agricultural mcome Mdk 
sheep and hogs are also among the im- 
portant farm products Colorado raises 
fruit chiefly peaches and apples and a 
variety of truck crops of high quality 
Because of light ramfall and its un- 
even distribution throughout the year, 
Colorado has made notable use of irriga 

tion projects Today the state has about 

3 nulhon acres of irrigated land or 
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Pikes Peak is an isolaled mountain offering a superb view. The 
road to its summit is the state’s second highest bighwap. 


11 per cent of the national total. The state also has 
nearly 20,000 miles of irngation canals. 

Most of the state’s large inigation sj’stems are on or 
near the South Platte and Arkansas rivers in the east- 
ern plains section. In the plains region, irrigation 
helps cattle and sheep growers as well as vegetable 
farmers. iMany imgated districts are scattered 
through the central and western parts of the state. 

The federal Bureau of Eeclamation has built three 
of Colorado’s greatest irrigation sj-stems. In the Un- 
compabgre project in the west central part of the 
state, the sL\-mile Gunnison Timnel east of ^Montrose 
draws water from the Gunnison Ri\er for use in the 
L'ncompahgre Valley. Also in west central Colorado 
a dam near Grand Junction diverts water from the 
Colorado Ili\ er mto a 55-inile irrigation canal in the 
Grand Valley project. :Most spectacular of the tunnels 
that cany water from the wet western slope of the 
Rockies to the drier eastern slope is the 13-miIe Alva 
B. Adams Tunnel of the Colorado-Big Thompson 
Project in northern Colorado. (See Colorado River.) 

Colorado’s farms average about 83-3 acres, ran ging 
from small truck gardens to huge livestock ranches of 
1,000 acres and larger. In all, the state has more 
than 45,000 farms; about half are ISO acres or more. 
In Colorado’s sugar-beet fields and on its vegetable 
farms, the owners require extra labor to han-est then- 
crops. This labor is supplied largely by migrant 
workers of Russian, Italian, or Alexican extraction. 

Manufacturing Enterprises and Cities 
Colorado ranks 34th among the states in manufac- 
turing. Some of its industries are important to the 


entire nation. The most valuable of these is beef- 
sugar refining. In this Colorado is the leading sfcte. 
Large sugar refineries are located in Demer and 
arovmd Greeley, the center of the sugar-beet groirnr 
district. 

Another large industry is the manufacture of inn 
and steel. Huge steelworks and rolling m ills bare 
made Pueblo the state’s leading steel center. 
of the largest rubber plants in the United Stats 
is in Denver. 

'The largest city in Colorado is Demer. It isaho 
the state capital and a financial and industrial cen- 
ter (see Den\er). Pueblo, the second largest cHy, 
is a manufacturing and trading center. It lies at fe 
w estem fringe of the Great Plains. 

Colorado Springs, the third city in size, is a besa- 
tiful health and recreational resort at the foot c 
Pikes Peak. Other major cities are Grrelej', Boulder, 
Englewood, Fort Collins, Grand Jimction, andTri^ 
dad. Grand Junction is near the Utah border, Tbe 
other five cities lie at or near the eastern face of the 


Rockj' ^Mountains. 

Coal Leads Gold and Silver among Jlinerah 

Colorado has more than 250 minerals. HistoneJy 
gold and silver have been the grptest sources of ^ 
state’s income from minerals. Xow, however, pet-^ 
leum, molybdenum, coal, and zinc are the topmmer^ 
The state’s petroleum comes chieflj’ from i 
field in the northwest and from the Denvewulfe - 
area. Colorado has the nation’s 
reseiwes. about 270 billion barrels, tus ' 
States Bureau of Mines operates an expenmentai ^ 
finery at Rifle. Colorado leads aU states m nio 
denum with the world’s largest 
Climax. Coal is found on both sides of ^ 
The state has the nation’s greatest j 

resen-es, some 300 biUion tons. njke 

and Lake counties lead in zinc output. AtoO: __ 
uranium mined in the nation comes from 
tending from southwestern Colorado 
states. I'anadium production of the Unit 
centers in the Colorado-Utah region. Other 
minerals of Colorado are lead, sand and gia'^ < ^ 
and copper. 

Development of Transportation 

Horseback and covered wagon supphw 
transportation link with the East. Then 
Pikes Peak gold rush brought a stagec ^ 
between Leavenw orth, Kan., and Den^ en ’ 

railroad linked Denver with Cheyenne, 
new Union Pacific. The Santa Fe r^e 
from Kansas City in 1876. A line also ns 
from Denver south to Pueblo, then west to u ^ 
Penetration of the mountainous western 
state came as various finds of gold and - 
vided incentive and means. The main route 
Arkansas River from Pueblo to the j. pjttJ 

at Teimessee Pass, thence down the Colo 
valley to Utah. Narrow-gauge lines - gafidi, 

west and many mining centers. A route ■- 
Gunnison, and Grand Junction was open to 
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City m 1883. The Doteero cutoff, completed in 1934 
nest from Demer to the old line at Dotsero, saved 
176 miles of traiel. It used the 6.1-mile Moffat 
Tunnel under the Contmental Divide, finished in 1927. 

The state’s highwaj' sjstem includes 29 passes 
through the mountains The Colorado Valle}’’ High- 
way, a four-lane superhighway between Denver and 
Colorado Springs, was completed in 1952. The Den- 
\ er-Boulder Turnpike, a toll road, was opened in 1953. 

Early History of the State 
In 1541 Coronado entered the Colorado area (see 
Coronado). The United States acquired the eastern 
part through the Louisiana Purchase in 1803 (see 
Louisiana Purchase). Zebulon i\I. Pike discovered 
Pikes Peak in 1806 Jlajor S. H. Long and Capt. John 
C. Fremont, guided by Kit Carson, also explored the 


region (see Frdmont; Carson). The western part ^ 
added in 1848 as a result of the Mexican War [I'e 
Mexican War). 

The mounteins dampened interest until the dis- 
cox’erx of gold in 1858. This led to settlempt, organ- 
ization as a territor}-, and finally to admission ^ a 
state. Thereafter the state ex-perienced booms foliovr- 
ing discoveries of gold or silx’er, significant dertiOF 
ments in agriculture and industr}’’, and chic adv 3 nce= 

As minin g camps gax-e way to towns and v omen an 
children joined the settlements, the state , 
rapidly in educational facilities. Colorado adop 
woman suffrage in 1893 and the initiative and m ^ 
endum in 1910. (See also Education ^ 

chronolog}' in Colorado Fact Summary; United i.ta ^ 
sections “Great Plains” and “Rocky Jloimtaina- 


EDUCATION AND GOVERNMENT IN THE CENTENNIAL STATE 




Sllef dj^me jf the a 



COLORADO RIVER 

TRIP DOWN THE WILD COLORADO 




TJie CoJorulo J rgjns m the Bork^ Mw nU ns in 
Coloidli and flows southwest 1 4 0 n les nt the 
G ilf of CUifomii m MeMeo Its 1 3Cfl niilcK in the 
Lnite! states makes it the nation « fifth loigest n er 
It fills about to 000 feet in its course *>f its O' ni t 
h n loteitiil honeiower one fifth has been de 
\eIoiied (»ce ttater Power) 

Tins Urge drainage bisin co\er« 242000 square 
mlc or one twelfth of the Inteil sutcs and on 
other3 00n«qinrein les in Mexico The<ol ad and 
Its trl uttiies dram southwestern ttxoming »nd west- 
eiT) Coloj do parts of Vtah ada Ne» Mea o 
an f «o ithern Cal fomu and alnio t all Arisona (tee 
rticle* on euh state and United fetaics erton 
extern B isms an I Plateaus ) 

In tl e northern three quarters of the watershed 
are hi„h j hteaus with deepcanxon« Bordering them 
on the we t north and out aie the Roeke« Tie 
test of tl e bi<in is a lo v desert with some mounta ns 
{« e De ei ts) In general the ba«in i« #r 1 
The Col ia<lo is usele«a (or traaportation The 
canvons an I lapih of the upper basin are prictirall) 
unpjvMbJe and the periodic high til'I bores at its 
mouth hmlei nantation {sec Tide) 

The 1 J mill on people of the ba«in a e m a few mm 
mg and f irming areas Thus one per cent of the 
nat on t> popul xtion li\ es m 8 per cent of its area The 
brgert cit es are Phoenis and Tucson Am and Las 

tegas \e\ all in the south Three fourths of the 

basin IS federal land devoted to nat onal foreste and 
parks ind Indian leserxations 

Agriculture emploj-s the most people but mini^ 
produces the most wealth Lixestock raising is tie 
mam agneuhurai actiiiD Crops are grown majoly 
by irr gallon (see Irngaton) Man) miuerals ^ 
found chiefly copper gold and s Uer in the^utn 
and coal oil and natural gas m the north one «i 
mate and scenery diaw many tourists to the area 
A 1 SOO Mile Trip down the River 

Afan) small streams cascade down tl e westeiiirf^» 

of the Continental Dixide in Rock) h ounlain Na- 
tional Park in Colorado to form the Color^o Riw 
The joung n\er is immediately put to work Ada 
holds It back in Granby Reservoir a part of Uw un 
usual Colorado-Big Thompson project Pumps un 
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water from the reser\-oir into Shadow jMountain Lah 
from which it flows into Grand Lake. Here is tl 
Shadow Mountain National Recreation Area. Ti 
l^mile Alva B. Adams Tunnel then carries the waR 
through the Du-ide to the eastern slope. Lakes an 
other tunnels connect this, the world’s longest irrie' 
tion tunnel, udth the Big Thompson River to provic 
power and irrigation. The Colorado thus wateis tl 
South Platte Vallej- as far east as Nebraska 
Below Granby Resen-oir, the Colorado receives tl 
Blue River, held back upstream by Green Alountai 
Dam. At Grand Junction, Colo., the Colorado mee 
the Gunnison. In southeastern Utah the Dolores an 
Green nvers join it. The 730-rmle Green River tl 
largest tnbutaiy-, is longer than the Colorado aboi 


their junction. It rises in the Wind River 
T\rj'oming. Above the junction with the Green, 
Colorado was once called the Grand River. ^ 

In Glen Canyon the San Juan River 
the Colorado. JJie river entere Arizona throng 
jestic Marble Gorge. Here is Lees Ferrj', the “ivi ' 
line between the upper and loa-er basins. . 

JMiere the Little Colorado River pours m ® 
Colorado, the river swings west through 
Grand Canyon (see Grand Canj'on). Along it= 
are Grand Canyon National Park and Nations - 
ument (see National Parks). Next to them is 
Mead Recreation Area, a major tourist 
Lake Mead, 115 miles long, is on the Arizona-i e 
border. The Virgin River enters the lake throng 
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t its arms Hoover Dam (once known as Boulder 
lam) creates this vast like which stores more than a 
iro-ycar normal flow of the Colorado (see Darn) 

This dam is the ke> structure for development of 
he lower Colorado The Bureau of Reclamation fin 
hed it in 1936 A great engineering feit the dam 
ontrols floods and provides a stable water supply (or 
outhem California and southwestern Aniona It is 
'□e of the largest power plants in the woiU It also 
atches the tremendous toad of silt earned by the nier 
The Colorado turns south and separates Aruona 
rom Nevada California and Mexico Fart! er south 
re Lake Mohave and Davis Dam complete i m 1W9 
or pow er and control of the discharge from Lake Mead 
Along the Arunna California line is Havasu Lake 
nd below the confluence of the Bill iliiams and 
’olorado rivets stands Parker Dam bu It m 1933 
[he dam suppbes power and irrigat on water and di 
■erts water through the 242 m le Colorado River 
Iqueduct and the 71 mile San Diego Aqueduct to 
' t es in California (»ce Aqueducts Los Aiwrtes) 
Downstream in California is the Palo ^erde Valley 
mgstion district 

Just before the Gila joins the Colorado is Imperial 
Dam Completed in 193S itdivertswaterintolmpenal 
i^alley us southern Cal fomia and to the Gila and 
?uma projects in southwestern Ansona Laguna Dam 
milt m 1909 controls Imperial Dams tailwatcr 
Imperial Valley is a fertile saucer below the nvers 
eve! in the Colorado Desert Ages ago it lav beneath 
Ihe Gulf of California but the nver s delta cut it off 
rom the gulf The Imperial or Abmo Canal com 
ileted in 1901 through Mexico tapped the Colorailo 
ior the valley la 190a the nver flooded the valley 
ind converted a prehistonc sink into Saltoa Sea It 
took two years to control the break Hoover Dam 
DOW gives protection from floods 
The80-mileAlI Amencan Canal the cation sg^t- 
est imgation ditch carnes water from Imperul Dam 
to the valley to make it a nch fruit and vegetable 
area A branch the 130-mile Coachella Canal sup- 
pi es water to Coachella Valley northw est of Imperial 
Valley (see Califorma) 

The Gila River merges with the Colorado above 
Yuma On thii tnbutary is Cooli Ige Dam and mils 
branch the Salt River are Ste vart Mountain Mot- 
monFlat Horse Mesa and Roosevelt dam® Bartlett 

Dam 18 on Verde River feed ng mW tbe Salt 
The Colorado then enters hlexieo Here 
Dam completed m 19o0 irr gates 
The nver erosses its Urge delta through Hardy River 
and empties into the Gulf of C ihfornia 

Explored Early In the Nation * IHetory 
One of the early explorations of white men in N 
Amenca was that of Colorado River Si^ni^ con 
quistadors came from Mexico and found toe Indii^ 
using imgat on Francisco de Ulloa reac^ Co!^ 
rado from the Gulf of California in 1539 but 
recognize It as a nver In 1540 Hernando de Alar^n 
was toe first white man to discover , 

nver latheBameyearGarcfaLdpe^deCSrdenasof 


Coronado s party discovered the Grand Canjon (see 
Coronado) In 1776 Fathers SiKe tre Vflez de Esca 
lante and Franc «co Atanasio Dorafngues crossed the 
nver m Glen Canyon Also m 1776 Father Francisco 
Garcfe named the river Colorado (Spanish for red ) 
for ts red mud In 1857 Lieut Joseph C Ives navi 
gated the Colorado from its mouth to Black Canyon 
Major John Wesley Powell made the first trip through 
the Grand Canyon 

The divTs on of the water among the sev^n states 
m the basin has been a difficult problem In 1923 
these states agreed to the Colorado River Compact for 
apportionment of tl e water between the upper and 
loner basns The upper basm states divided their 
quota among themselves m 1949 The Mexican 'W ater 
Treaty ratified m 1915 guarantees Mexico a water 
supply from the Colorado The Intemational Bound 
ary and Water Commisson administers the treaty 
OOLUMOIA S C ‘ksuto Carol na 8 cap tal Colum- 
b a was estabi shed because the small farmers of the 
1 edmonl (the higher country) wanted the seat of 
government remove 1 from Charleston to the center of 
the state The low-country planters reluctantly agreed 
and ID ]78Gasiteon the Congaree River was selected 
The legislators named the town Columbia 

By 1795thetova«meDhadbuiltchurrhesandestab- 
hsl<M a newspaper and an academy la 1801 the legis- 
lature charter^ the present University of South 
Carolina as ^ulh Carolina College Cotton manufao 
ture still the city s mam mduvtiy began m 1809 

Dunng the Civil \S ar Columb a serve I tl e Confed 
eiwtes as a refugee center and manufactured munitions 
and currency In February 1865 General Shei mins 
Union Army took the city and about three quvitm 
of it was destroyed by fire Only after ttade Hampton 


SOtllH CAROLINA S CHtEE CITY 





was elected governor, in 1S76, did economic recover^' 
begin. Columbia is the headquarters for ail state de- 
partments and for most of the federal agencies acting 
within the state. Besides the state miiversity, it is the 
seat of a Lutheran seminai^’, a Bible college, a city 
college, and two colleges for Xegroes. The capitol, 
called the State House, was begun in 1S55. Two con- 
secutive state fairs are held in October, the first for 
vhites and the second for Xegroes. The house in 
nhich Woodrow Wilson lived between the ages of 13 
and 17 has been made a museum. Fort Jackson, an 
army post, lies five miles east of the city. 

Columbia was incorporated as a town in 1805 and 
chartered a citj- m 1854. Its manufactures include 
cotton tevtiles, cottonseed oil, and ceramict. The 
council-manager form of government was estabbshed 
in 1950. fSee aho South Carolma.) Population (1950 
census), 86,914. 

Columbia RU'ER. The Pacific Xorthwest’s great- 


parts of Wyoming, Utah, Xevada, and British Colun- 
bia. (For drainage basin map, see United States ) 

Through the Cascade iMountains it slashes a deep 
and spectacular gorge. For about 330 miles oa 
the Oregon side, from Pendleton to Astoria, runs the 
magnificent Columbia River Highway. At Ahfchell£ 
Pomt the road passes through a 3S5-foot tunnel, 
lighted by five openings which afford a glorious vie" 
of the river. The Evergreen Highway on the Washing 
ton side is also a scenic road of great beautv . 

The largest tributary is the Snake River (1,03S miles 
long), which joins the Columbia from the east near 
the Oregon border. The second largest is Clark ForL- 
Pend Oreille (505 miles), entering abov e the Canadian 
border. The Yakima, Kootenaj. WUlamette, and 
Deschutes are other important tributaries. 

At the mouth of the Columbia, jetties force tt^ 
river to cut a channel through a sand bar. Deepemn: 
of the lower river and of the Willamette permits ocean 


est resource is the Columbia River and its tnbutanes. 
It is the latest source of hydroelectric power in 
Xorth America. It= waters irrigate and make fertile 
vast areas of semidesert land. Grand Coulee Dam 
in north central Washmgton is the largest man-made 
structure on earth. Man}' other dams, from Bonne- 
ville on the Columbia’s lover course m Oregon to 
Hungry Horse on a tnbutarj- m -Montana, harness this 
great river for service throughout its basm. 

The Columbia River rises m Columbia Lake m the 
Selkirk Mountains of southeastern Bntish Columbia. 
It flows for 1,03S miles to the Paciflc Ocean just 
below Ca^ Disappomtment, in Oregon. About 460 
miles are in Canada. The drainage basm of 259.000 
square miles includes nearly the whole of Washmgton, 
Oregon, and Idaho, ^Montana west of the Rockiesjand 


vessels to reach Portland, 113 miles inland. Up-treim 
155 miles is the Bonneville Dam, completed in 1937 
for navigation and power at a cost of -$40,000600 
It is famous for its fch ladders which permit salmoa 
to travel upstream to their spawning grounds. (Fo’’ 
pictures, see Dam; Um'ted States.) A canal lock at 
Bonneville enables ocean vessels to reach the dty 
of The Dalles, ISS miles from the ocean. -4bove 11^" 
dam are falls and rapids; but barges can ascend tH 
Columbia and Snake rivers to Lewiston, Idaho 

Hydroelectric Power and Irrigation 

The Columbia River discharges nearly 160 millro 
acre-feet of water a year. Much of the water f^ 
1,290 feet from the Canadian border to tidewater. W 
potential water power is 40 million horsepower. Tbs 
is about one third of the potential water power c* 
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the entire United State. 
The whole basin depcai 
on water power for inda^ 
trial development, for n 
has no coal or oil Th'’ 
Atomic Eneigy Coninnr" 
sion’s plutonium pbnt a* 
Hanford, Wash . and new 
aluminum and other e’rf'' 
trochemical and electro- 
metallurgical industne 
have grown up in the 
lev to use this power. 15 
Bonneville Power -kdnnn- 
istration distributes - 
electricity generated t>7 
several dams and 
plants, including 
Coulee (see Electric L!= 
and Power). 

The peak flow of them 

er comes in summer, 

aUy in June, from mel^ 

mountain snow. 
floods are not dneom®^^^ 
One of the worst, m 



1948 almost completely destroyed the Umn of Van 
port Ore near Portbnd In renter with the nvere 
sources frosen the flow is at its lowest Thehigbsum 
nwr flow provides surplus water for irngat on and for 
power to pump water into imsition canals Mo»t of 
the land now under irrigation hes on the Snake River 
pla n of southern Idaho (70 per cent) and m the 
Yabma Valley of Washington the Deschutes and 
Willamette valleys of central Oregon and the B tier 
root Valley of western Montani 

Grand Coulee Dam 

Grand Coulee Dam completed in 1942 at a cost of 
Sl83 000 OnO IS 507 nules ufwtream in northeastern 
W ashington It is the world s largest dam and the 
World 8 gieatest single source of hydroelectric power 
isee Dam) The reser\ oir beluad the dim known a» 
Franklin D Roosevelt Lake eitends 151 m les to the 
Canadian border and has an area of 85 OOO acres The 
h-ational Park Service administers its 600-milc sboio- 
hne as a National Recreat onal Area 

The dam was built to generate power and to supply 
water for irngation to the Grand Coulee a cunoua 
feature of the lava plateau south of the dim Dunng 
the last Ire Age glaciers blocke 1 the normal flow 
of the n\er below tl e dam site two or more times and 
forced the water to flow southward over the plateau 


There it cut a wide gorge called the Grand Coulee 
Two huge waterfalls formed the Upper and ^e Lower 
Coulees These Coulees he 280 feet above the level of 
the present dam and reservo r Until the 19o0 s they 
were dry and the surrounding country an i 
Id Older to irrigate more than a million acres of 
the land on the plateau the Upper Coulee is dammed 
at either end Water is pumpe 1 2S0 feet up through 
a tunnel in the granite walls of the canyon through 
which the present Columbia flows The witer then 
goes through a cinal into a 27 000-acre equalising 
reservoir whi h floods the Upper Coulee In 1952 
water Eiegan to flow from the reservoir through 4 OOO 
Rules of canals to irngate the land 
Hie vanoui dams locks canals and power plants 
thiou^out the Columbia basm are bemg constructed 
the United States Bureau of Reclamat on w hich is 
concerned with irngation and the Army Corps of 
Enguteera concerned with navigation Congress has 
eonsideied vanoua proposals to entrust the long range 
development of the entire basin to a single body the 
Columbia Valley Administration similar to the Ten 
nessee Valley Authoritv 

DiKoverv of the Columbia 
ASpanard Capt Bruno Heceta sigl ted the estu 
uy of the Columbia in I77o but did not enter it 
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stem arches ■nith its weight. The slightest breeze sets 
the delicate plant hording and nodding. 

The blossom is one to two inches long. The five 
petals curve backward into a hollow tube tapering to 
a slender round-tipped spur. The five flaring sepals 
are colored like the petals. The long stamens and 


pistils form a golden tassel that 
extends beyond the tips of the 
petals. The stem is one to two 
feet high. The leaves are light 
green above and whitish under- 
neath, diwding info three or 
more rounded lobes. The nectar 
is in the spurs of the petals. Onlv 
the long-tongued bumblebee and 
the humming bird can reach it. 
Some of the smaller bees rip 
open the ends of the spurs. 

The conunon American col- 
umbine is scarlet on the outside 
and yellow inside. It occurs 
throughout the eastern half of 
the United States and Canada. 
(For illustration in color, I’l 
Flowers.) On the west coast is a 
similar species but it grows otk 
three feet high andha; 
fewer blossoms. The 
Rocky Mountains, 
from Montana to 
Mexico are the home 
of the blue colum- 
bine, the state flower 
of Colorado. The 
white columbine, 
sometimes tinted 
with blue, grows in the mountains of the Northjest- 
The cultivated hybrids are favorites in roci gar^^'- 
The columbines form o genus {Aguilegia) of the 
family (Ranunmlaceae). Scientific name of the - 
American columbine, Aquilegia canarfcMis; blue ““ V 
Aquilcgia eacrulea. There are about 50 species m _ 
em hemisphere; about 30 are native to North America. 


In 1792, Capt. Robert 
Gray, the Yankee 
skipper of the ship 
Columbia, crossed the 
treacherous sand bar 
at the mouth of the 
river — the first man to 
accomplish this. In 
honor of lus ship he 
changed the river’s 
name from “Oregon” 
to “Columbia.” Later, 
Sacagavea, the “Bird 
M’oman,” led Lewis 
and Clark to this river, 
and thej’ explored it in 
1805-6. 

CoL'UMBliNE. Some 
nature lover thought 
the petals of this dainty 
flower looked like tiny 
doves. He named it col- 
mnbine, from the Latin 
word colombin us, mean- 
ing “dovelike.” It pre- 
fers rocky ledges and 
woodlands where the 
soil is thin. The blos- 
som hangs head down- 
ward, and the slender 


WILD AND GARDEN COI^MBIN^_ 



The wild red and yellow columbine has grace- 
ful hanging flowers. Notice the backward-curv- 
ing hollow tubes which bold the nectar, and the 
tasseled stamens and pistils. A cultivated 
beauty is pictured at the right. 


The GENOESE WHO 


^OLUAIBUS, Chbistopher (1451-1506). On the 
morning of Oct. 12, 1492, Christopher Columbus 
stepped ashore in America. It was one of the most im- 
portant landings in histor}-. Until then, Europeans 
knew nothing of America. But from that day on, 
America became a part of the cirilized world. 

Columbus’ history-making vo 3 'age from Spain to 
America was unusual in two waj-s. For one, Colum- 
bus was not the first white man to see America. About 
500 3 ’ram earlier, small groups of Northmen made 
brief x^its to the American coast. But nothing came 
of their staj-, and later Europeans did not know of 
them. Columbus made his voj-age just as though no 
white man had ex-er seen America before. 

Another unusual feature was that the discox'ery was 
an accident. Columbus was seeking a western .=ea 
route from Europe to Asia. MTien he sighted America, 
he beliex-ed that he had reached his goal. And to the 
day he died he still beliex-ed that he had reached Asia 
Although Columbus was mstaken, he stiU ranks as a 
grwt discox-erer. Onlv- his magnificent seamanship 
and powerful leadership could hax-e made possible 


FOUND the NEW WORLD 

the long x'oj’age ox'er the unknown ocean that aiea 
called the “Sea of Darkness.” 

Early Life of Columbus 

The father of Columbus was Domemco Co!omw,^__ 


wool weax'er. He had his ou-n business in the pod ■ 
of Genoa, Italy. There Cristoforo "'as 
summer or earlj' autumn of 1451. 
peoples hax-e since changed the Italian foim 
name to Christopher Columbus.) The toy ^ 
or no schooling. He and his j-ounger brother 
mew helped their father by carding raw woo . 

Christopher grew up to be a tall, ge 

j-oung man with red hair and a ruddy to 

was quiet and deeply religious; and mjtil 

learn from experience. He worked for bis la ^ 
he was 22, but he probably went to ™^Ll 3 t!es 
before then. As other Genoese bo3'3 did, he 
went out with the sardine fishing fleete, an pjjburi- 
hax-e sailed along the coast or ox-er to 

nnc. often owneo 


ness for his father. Genoese traders often 
own coastal schooners, and Columbus i 

hax’e had one of these. He made at least o 


father 
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le North African coast On the'e longer voyages he 
amed the elements of seamanship 

Portugal and a New Life 

In 1476 Columbus sailed as a common seaman aboard 
Genoese merchantman bound for Lisbon England 
id Flanders Many Mediterranean nations were at 
ar and so the ship traveled m convoy OffthesouUi 
last of Portugal the convoy nas attacked and Cci- 
ifibus' ship 'Went down He swam aihoie and made 
s way to Lisbon Genoese fnends took him in and 
ter found him a berth on a ship bound for Icebnd 
n his return he settled in Lislxm 
At this time Portugal was the world a greatc«t sea- 


yond All clucated men knew that the world was 
sphencal and that Asia lay w est of Europe The ques- 
tion was how far? 

Columbus thought he knew the answer But his 
stud es led him to accept two errors that the earth a 
circumference was much smaller than it is and that 
the land mass of Asia extended much farther than it 
does He drew his calculations frora scraps of evidence 
m such sources as the Bible tl e wnt ngs of Marco 
Pol and Pierre d Ailly s Imago Mundi (Picture of 
the Borld) He took the information that supported 
I n> bebef and rejected everything else 

Other men had ma ie s m 1 ir calculations but none 


imgnation A half century 1 efure lorlugucenat ha 1 figuie I so opti ni t cally Suppoitmg Columbus 
ers began making important vojages ol d scove y vievs were a number of sa lors yarns about lands 
ader the sponsorship of Prmce Henry the Navigator sighted n tlie Atlantic Ocean More concrete evi 
:ee Henry the Navigator) Many nat ves of Genoa dentes were pieces of carved woo 1 and unknown types 
ad prospered in Lisbon and Columbus sa v hi ihante of cane and beans found dntt ng beyond the Azores 
) become a sea captam under the Portuguese flag Columbus was sure that nothing but a few already 
But first he had to yoUNG COLUMBUS DREAMS OF FARAWAY PLACES 
lucate himself He , » ' i 

amed to speak and j v ** t ■ 

lad Portuguese and \% | 

'ast Lan (the official i \ . * yC” ^ » S 

nguageofSpam) and I ^ v '' S I 

i mastered Latin «o ' \ ’'t , . . .• "i? /*' »— n i 

e could read achol L ' V illl ® 4 

rly books on geogra fSij . icati'' wSa Jli ‘*1 / ^ "^'1 

hy He learned as f\\ M ' W A « 

uch navigation as was I % . t ^ J jj vTj, 1] 

lown at that time ii*' 11 ig} |] 

To earn his living he h-l ^ 

ecame a chart maker ^ rT^C, 

(e also made at least v ^ c? 

■e vo,.g, „ ,je„l Vjil- . - \ ~ ~ 

iraGenoesamerchant | 'S v — — f ‘ 7^ 

iLiabon In 147£Hie f * *" i'*' r**.. 

lamed Doha Felipa fir -»»* ' ^ a_l 

'erestrello whose 

dher had been one of "y ** - V 1 

»3'u:,2i;e f 

Jgh somal rank enabled *„o . h »a pi»«e »»• Uf St nr»V/tS •«“«« a?«l ' d" of IhS'**.?. 

-Olumbus to meet ira ’ ?lM»n<l» fmam *aS perJ>«P»»Bth« uDkBoWB leobejonij 

'Ortant officials She / -Uarts and dotu known islands lay between Europe and Asia Hewas 

».r3K»“ ir 

dge of Portuguese discoveries and puns in “6 columbus Seeks a Backer 

ntered the service of King John II of or ugj ^ Columbus applied for ships and men from 

oyaged to the Gold Coast of Africa jj Portugal The bng s committee de 

Lands to the West mded that his idaa was unsound and the application 

The Wealth of Asia had been tncklmg ,a, refused Meanwhile Columbus wife had d ed 

or more than 200 years and Europeans lUong his son Diego he journeyed to Spam to seek 

noreofit But goods had to come by ape b^re He left Diego m the care of the Franciscan 
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noreofit But goods had to come ny ape ^ b»Aers He left Diego m the care of the Franciscan 

Md route which made them scarce an fnara at the monastery of Ia Rdbida 

’h ps could carry goods more cheaply anu 6 g Columbus made a number of influential 

luantity To reach In 1 a China ^ friends'^ helped him present his plan to Kmg Fer- 

-ndes the Portuguese were already nMsibility dinand and Queen Isabella At the time they were busy 

^^rn sea route around Africa Gondnetmg a war against the Moors in Granada, but 

vsa a weetem sea louto across the Atlantic a 
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Father Diego de Deza, presented his plan for sailing west to Asia before a committee appomlei}'! 
♦* committee, headed by Father Hernando de Talavera, the qneen’s confessor, met at St Step-*-* 
College at the um^rsity of Salamanca. Both aides axgtied over the distance to Asia, but the committee could not reach a occxs.»« 
Here Columbus sits discouraged after the hearing, knowing that the committee is against him. 


they appomted a commission to e'ramine Columbus' 
proposal Tlie commission postponed makmg a deci- 
sion and Columbus nas left waitmg, although he was 
placed on the royal pa3Toll. In Cordova Columbus 
took Beatnz Enriquez de Harana as his common-law 
\nfe. Thej later had one son Ferdinand (Fernando). 

King John im-ited Columbus to return to Portugal. 
But durmg the second review of his plan, Diaz re- 
turned from discos ering the Cape of Good Hope at the 
southern tip of iVfrica (see Diaz). This meant that a 
route to India T\as open, and the Portuguese were no 
longer interested in an improved western route. Co- 
lumbus returned to Spain to try again. 

Finally after the fall of Granada in January* 1492, 
the SpMsh Eoveieigns agreed to finance the evpedi- 
tion. They promise to make Columbus Admiral of 
the Ocean Sea and idceroj' of aU islands and continents 
if he should succeed. 


The harbor town of Palos had offended the Spani 
rulers, and as a penaltj- thej^ ordered the town to fi 
msh tw o sbps for the expedition. These w ere the .Yt 
and the Proto A third ship, the Santa Marta, w 
chartered. Columbus commanded this vessel Mmse 
he selected two Palos captains to lead the other shii 
Ine crews were recruited in Palos. 


The Momentous First Voyage 
At dawn on Aug 3, 1492, the three ships hoi: 
anchor m the Palos harbor and got underway C 
three daj-s out of Palos the Pinta lost its rudder 


the Xina’s lateen rig proved unsuitable. Colunibifc 
had planned only to load fresh protisions and wate’’ 
at the Canarj’ Islands. But he stajed to ih4aU 3 
new rudder on the Pinia and square rigging on 
Xifta. On September 9 the}' left the Canaries an 
spiead their sails. Stead} trade winds from 
northeast droie them on their course. 
setting of sail and rudder they were earned ou 
west. j 

.4s they sailed w estward Columbus kept tw ' 
of progress One was the distance he thought 
had actually traveled; the other was a much s o - 
estimate that he showed the crew . This was to (pij^ 
their fears at being so far from home. But 
record w as nearer to the actual mileage than to u , 
bus’ secret estimates. Columbus’ mistakes " 
common to the times. His naxigation insti^^^^ 
were crude; and like most captains, he had little p - 
tise in their use. > jj,, 1 

For the most part the passage was smooth an 
ivinds weie steady. But as the da}'s passed 
could not see how they could sail home jj 

that had blown them steadily w est. About nn^ 
the voyage the seamen noted that the "Ltb 

to the west of true noith. They were ^PpTjpjfjo- 
the easterly variation experienced in the ^ 

ean, but this change was new and fearful 
pass). A falling meteor and the thick-growing P 
of the Sargasso Sea increased their fear. 
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On October 8 and 9 the men were ready to rebel. 
Columbus had to agree to turn back if land was not 
sighted within three days. 

On October 11 the Pinta fished up a piece of bam- 
boo, a pole, a board, and a stick that seemed to have 
been shaped by tools. At 10 o’clock that night Colum- 
bus himself thought he saw lights. At 2:00 a.m. on 
October 12, Rodrigo de Triana, a seaman aboard the 
Pinta, cried loudly the first sight of the New World. 
The voyage from the Canaries had taken 33 da 3 's. . 

Landfall in the New World 

The little Spanish fleet had sailed among the Ba- 
hama Islands. The first land sighted Columbus named 
San Salvador (now called Watlings Island). Its 
Indian name was Guanahani. The ships’ boats were 
put over the side and Columbus, accompanied bj"- 
officers and crewmen, landed. With them thej' carried 
the roj'al banners of Ferdinand and Isabella. They 
were met by a band of curious but peaceful natives. 
The Spaniards knelt on the sand and gave thanks 
to God for the safe and successful voyage. Then, 
while the natives watched, Columbus took possession 
of the island in the name of the king and queen of 
Spain. The crewmen, now delighted with the dis- 
covery, begged Columbus' forgiveness for their 
disobedience. 

The natives were friendly and helpful. Columbus, 
believing San Salvador to be an island of the Indies, 
called them Indians. At once the men began trading 
uith the Indians, offering hawks’ bells and glass 
beads for the Indians’ ornaments. 

Sailing on, Columbus stopped at islands he named 
Santa Marfa de la Concepcidn (now Rum Caj'), 


Femandina (Long Island), and Isabela (Crooked 
Island) . He then sailed south to the north coast of Cuba. 
He named this island Juana for the Spanish prince. 

Everywhere he asked the Indians where gold could 
be found. On Dec. 6, 1492, he reached the north 
coast of Hispaniola. Preiriously he had found small 
trinkets of gold, but here the natives told of a gold 
mine in the interior of the island. Early Christmas 
morning the Santa Maria went aground off Cap 
Haitien. Before it could be worked off, its bottom was 
so badly' tom that the ship had to be abandoned. From 
its timber Columbus built a small fort, La Na%’idad. 
The sailors, e.vcited by stories of gold, begged to be 
left as colonists. Columbus selected 39 to stay. 

Triumphant Return to Spain 

On Jan. 16, 1493, the Nina and the Pinta began the 
return voy'age. They' carried gold, bright-feathered, 
colored parrots, other strange animals and plants, 
some Indian cloth and ornaments, and several Indians. 
A stormy' eastward passage separated the two ships 
and did much damage. Columbus, on the Nina, was 
forced to put in at Lisbon for refitting. The Pinta 
made port at the Spanish town of Bayona, to the north 
of Portugal. In Lisbon, Columbus was welcomed by 
King John. With repairs completed, Columbus 
sailed. At midday of March 15, 1493, the A’tno dropped 
anchor in Palos harbor. The Pinta made port later 
the same day. 

The court was at Barcelona, and the Spanish king 
and queen welcomed Columbus there. To the court 
Columbus took six of the Indians, the gold, and some of 
the plants and animals. The sovereigns rose to greet 
Columbus and seated him at their right. All honors 
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the “Sea of Darkness 


•baric trappings. These ornaments, trinkets, a 

This was Columbus' creatSt lands that lay across 

umous greatest hour. Never again did he receive such acclait 


awwp^'what men once c 
acclaim an^ respect. 




and titles promised him were confirmed This naa the 
height of Columbus’ glory 
Columbus made three more trips to the New World 
1493-96, 1498-1500, and 1502-4 On the second he 
commanded 17 ships and about 
1,200 men, many of nhom be- 
came colonists on Hispaniola 
At Hispaniola, Columbus 
found 1 a Navidad burned and 
the 39 Seamen slam A new col- 
ony was started The colonizers 
quarreled, and their harsh |i' 
measures made the Indians 
unfnendly On this s oj age 
Columbus explored the coasts 
of Jamaica and the southern 
toasts of Cuba and IIi«pamola 
On the third voj age Columbus 
first sighted Tnnidad and ex- 
plored some of the northeastern 
shore of South America and the 
Leeward Islands Some dis- 
gruntled colonists bad returned 
to Spam and aired their dis- 
satisfactions before the court 
A new governor was sent to 
replace Columbus He arrested Columbus and 
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COLUMBUS, OHIO 

Columbus, Ohio Ohio had been a state smce 1803, 
but it had no permanent capita! In 1812 the Ohio 
Gttieral Assembly decided to place tlie capital near 
the state's center It chose a site on the east bank 
of the Scioto River, near its 
junction with the Olentangy, and 
named the new town Columbus 
This has grown to be the third 
city of the state and one of its 
chief industrial centers 
^ At the intersection of High 
and Broad streets, the principal 
thoroughfares, stands the fatate- 
hou«e a Greek Resnval building 
of native limestone, completed 
m 1861 At the entrance of the 
ten-acre grounds stands a me- 
morial to President hlcKjnlev 
Neir by is a monument to Ohio 
soldier* ami statesmen 
Two blocks to the nest, the 
n imling Scioto forms an oxbow 
Here is the civic center, com- 
pleted betneen 192$ and 1936 


.... Th)> Its buildings iDclude the Ohio 

b. i»»i,ee Building, the City 

, , Hall, the Uoited States Post Office, and the Safety 

turned him to Spam in chains Isabella and Ferdinand Building, which houses the police and fire department 


ordered Columbus released and restored his liUea But 
they forbade bs landmg on Hispaniola on his fourth 
voyage, unless he needed eupplies for his return tnp 


headquarters, the city pnson, and the municipal 
courts Near by is the Le Veque-Lincoln Tower 
Ohio State Univ ervity has a 400-acre campua on the 


The purpose of the fourth voyage was to discover Olenungy River Its College of Education aupennsca 
a atrait that would permit passage to Asia In this the University School, a widely known laboratory 


Columbus failed He explored tne east coast of Cen- 
tral America but lost two of bs sbps The two re- 
mainiag were m such poor condition that Columbus 
ran them aground on Jamaica in June 1503 Tliere he 
and his men waited for help Messengers sent by 
canoe to Hispaniola finally brought rescue ships in 
June 1504 and Columbus returned to Spam 

Columbus’ Last Years 

Columbus was broken la health and spirit He was 
not received at court But he did not suffer hard- 
ship He had brought back considerable gokl from his 
last voyage, and bs share of gold from Hispaniola 
lontmuedtobepaidhim He felt badly used howcvff, 
by King Ferdinand’s failure to restore to him tM 
viceroyalty of Hispaniola To the day of his death. 
May 20, 1506, he begged the king to restore bs 
pnviloges and honors 

About 1541 the bodies of Columbus and ^ 
Diego were removed from Seville to the Cathedral of 
Santo Domingo on the island of Hispaniola In 1795 
the Duke of \ eragua, Columbus’ descendant, trok to 
Havana a box believed to contsm the bones of Rum- 
bus la 1899 this was removed to Seville But m 
1877, in the Cathedral of Santo Domingo, an^>' 
bearing the Admiral’s name bad been found TodV 
most Latm Americans beUeve that the bw 


school At the mam campus entrance is the Library 
and Museum of the Ohio State Archaeological and 
Historical Society Its exhibits record the human 
and natural history of Ohio from prehistoric times 
The Battelte Memorial Institute conducts research 
in metallurgy, fuels, and allied fields The Columbus 
Gallery of Fine Arts has a collection of works by 
George Bellows, Columbus' most noted artist 

At Columbus are the Ohio State Penitentiary and 
state institutions for the deaf, the blind, and the 
feeble-minded Fort Hajes i» headquarters fora mili- 
tary area of the United States Army and the Obo Na- 
tional Guaid East of the city is the Columbus Gen- 
eral Distribution Depot of the Army, occupying 22j 
acres, and f'lrt Columbus, the mamcipal airport 
Nearness to fuel and limestone, rich farms, and 
five reilroads make Columbus a leading industnal and 
commereui center Chief manufactures include air- 
pUnes nuhoud cars, and automobile j»rts, mining, 
road, and oil-well machinery, iron and steel products, 
shoes, oilcloth, packed meat, and glass products 
In ITOZLucasSulhvant, a Virginia survej-or, estab- 
lished * setWement on the w est bank of the Scioto This 
town, Frtinklinton, was later absorbed by Columbus 
Columbus was incorporated as a boiough in 1816 
and as a city in 1S34 The Ohio and Erie Canal (1831) 
the first railroad (1850) stimulated the city’s 


-VC. Aiueruau» uiiuo - fcoth the and the first railroad (1850) stimuiatea 

Sevirte contamed the remains of ^ego cw Howth Population (1950 censusl 375 901 

0 d World and the New claim the bones of Columbus gnmui p 
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HOW HALLEY’S COMET MOVES IN ITS ORBIT 



Halley s comet was last seen in 1910, but undoubtedly it will be seen again in 1986. This picture shows why. The comet moves aloof 
Its oval orbit around the sun. This path is inside the earth’s orbit at one point, and beyond the orbit of the planet Neptune at the 
other extreme. The comet moves swiftly as it approaches the sun, but it slows down in the outer portion of its orbit. Notice how 
the tail begins to form as the comet approaches the sun and how it disappears as the comet travels away. 


Comet. Until modern times, the appearance of a 
comet sent people into sMvers of fear. They thought 
that it was a warning of war, plague, or other disaster. 
Today few people have such superstitious fears, 
because we know that comets are as natural as the 
sun, the moon, and the stars. 

A comet has a bright head and, when it comes near 
the sun, a glowing tail. The head itself may range from 
30,000 to 150,000 miles in diameter. Tlie head con- 
tains solid matter, from bits as fine as dust to pieces 
weighing many tons, and also gases. But the solid 
matter is small compared to the volume of a comet. 
Sinall stars shine through a comet without loss of 
brilliance; and comets are actually innsible against 
the face of the sun. 

Whenever comets approach the sun, they encounter 
pressure from the sun’s light. This pressure drives 
gases and particles out from the head in a tail, which 
may be many millions of miles long. 

The Motions of Comets 

Comets move through space in orbits influenced by 
the attraction of the sun and other stars. Those which 
pass near enough for us to see probably fall into orbits 
around the sun. Some orbits, however, reach so far 
into outer space that we cannot teU when the comet 
^11 return. VTien we can predict the return, we call 
the comet periodic. 


This periodic motion was discovered in 1704 when 
the astronomer Edmund Halley (1656-1742) predicted 
that a bright comet seen in 16S2 would return about 
everj- (o years. It has done so, down to its latest 

fn S Th“ appeamnces we« 

m 1066, when Vilham of Aormandy conquered Eng- 
land, and m 4ol, wEen Attila the Hun and his hordi 
were defeated by the combined forces of Romans and 
^sigoths under Aet.us in the battle of Chalons 
^tonans have traced its regular appearance as far 
back as 204 n.c. The picture above shows that it will 
most liKely appear again in 19S6. 


Uninformed people fear disaster if a comet should 
strike the earth or sweep its tail through the atmos- 
phere. But in 1910 the earth passed through the 
tail of Halley’s comet without harm. A comet's head 
is scarcely more dangerous. Histoiy has no record of 
any comet damage done to the earth. ^ 

When a comet passes near a planet, the planets 
pull changes the orbit, and the amount of change 
gives a clue to the comet’s weight. A comet’s head 
is often broken up by the attraction of the sun or 
a planet. Then the head becomes merely a swarm of 
meteois traveling in the old orbit (see Jfeteors 
and (Meteorites). Comets may also lose their tails. 
Then they show only the glowing envelope, called a 
coma, around the bright part, or nucleus, of the 
head. Comets never recover matter lost from the 
head or tail. 

Almost everj'^ year several comets which have huge 
orbits are sighted for the first time. Watching for 
these “new” comets is a favorite hobb}' of amateur 
astronomers, and professional astronomers rely laigei.v 
upon amateurs for this work. The total number o 
obserwed comets is about 1,000. Astronomers learn 
the composition of comets by e.vamining their hg 
with spectroscopes (see Spectrum). This light comes 
partly from reflected sunlight and partl 3 ' from a 
glow emitted by gas molecules. _ , 

Our word “comet” comes from the ancient Greek 
name kometes, meaning “long-haired.” Cornets maj 
be named for the discoverer or the j^ear of discover) • 
Letters after a given year show the order of 
within the j'ear; Roman numerals mean the order 
which comets approach the sun. 

Commerce. All over the world people and natio^ 
sell their surplus goods and buy what they 
produce themselves. This exchange of commodities 
called commerce or trade. The term commerce win 
from the Latin words com (“with”) and merx ( r^ 
chandise”). (See also Trade; International Trade.) 




OO^^^IUNICATION As you walk down the street 
>ou may see a friend and say Hello A little 
latther on you may hear a cry for help Both the 
friendly greeting and the call for help ate messages 
from one person to another All such transfers of ideas 
hstween people are nmtmunicoiton 
Speaking IS only one of the many ways we can com 
munifate We can also put words down on paper and 
^d them to another person by mail or (elegnph 
PhnW w ords in books and newspapers can reach thou 
sands or imIUons of people Another f onn of conununi 
ration M the p cture With a picture an artist or phtK 
•^igrapher can show others wlut he has seen or unag 


ined r yen a nave of the hand m greeting is a com 
muDication So is a tra n whistle or a stop sign 
All these different ways suggest how often we use 
rommumcation It is one of the most important thmgs 
mourhva and we need it just as we need food cloth 
shelter and transportation Communication is 
necessary for living together m communities 
Hie clo»e connection between eommunicalion and 
hviog together m commumlifi is emphasised by the 
words them^ielves Both of them came into the English 
language from the latm word commvnn meamng m 
common or shared In order to live in a commu 
nity »c must share goods and services with each 








these two pages show some of the many commumcation methods a famjlv will use every day. At home, for eiaaipje 
members of the family com m un i cate with each other and with outsiders constantly. How many methods are shown m this picture of i 
trout doorway and living room‘d Does the family have any other methods it use in other rooms of the house 


wikl 


iHli, 









\7 


kinds of Pictures to sh^wh^ ufey r* ^ recite, write compositions, 











COMMUNICATION IN DAILY WORK 
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COMMUNICATION METHODS AT WORK OUTDOORS 



ample, the^ metho(J°inclu^e°a radio* to«e°*an examples of communication methods. At this j’/,?'.”; 
budding, store window and theater signs road siras a “tail plane, a public-address system on top of tbetb'- 

you look closely. AU thel^riean, a'«oals, and police call bMes and mailboxes. Others can be sesad 

oseiy. au tnese means of commumcation help people to live and work together in a commurn'ty. 

At breakfast the Jones famib’' listens to the 
j>ort on the radio. Thev discuss plans for seeing a 

for school, ciJ 


other. But as we share these things, we must also 
exchange facts and ideas, make plans, and come to 
agreements on how to run our communitj'. 

Why Communication Is Important 
^e word “communication” thus covers all the wavs 
v.-e have of tellmg things to each other or to the world 
at large. ^Iodem methods have speeded up communi- 
cation, and todaj- people liiung in communities and 
even out m the countrj' depend on this speed. One of 
the sv,nft methods we use most often is the telephone. 

1 j of our community life would be 

slowed doira. People would have to use slow and 
roundabout ways to exchange ideas, unless they could 

har e to dnve or run for blocks or even nules to notify 
the firemen. The same dangerous delay would occw 
m meeting any similar sudden need 
If only one method, the telephone, is so important 
th^ of what help we get from all modem rithods’ 
taken together. Tins account tells some waj-s that 
communication throughout the day 
(the itahcized words are communication acti\ities): 


the next evening. Before Tom Jones leaves 
mother irrties an 
the previous daj*. 


_ siore lorn Jones lea^ea loi 
mother Trrites a note to his teacher, explaining his 

.... 2 . A -r. J tKo two 


e to ms teacner, expiaimufe - 

- Tom calls his friend Jim 

walk to school. On their way they see a siffn on the bvl 


• vv cvnwui. VXli (.lieu »U\ tuej> ceo a aty* 

adrcTlising a new plaj/ at the Little Theater. 

Mr. Jones glances at the morning newspaper t^fore 
for work, Mrs. Jones makes out her grocer3' bsl. ^ 
phones the grocer, When her rooming’s work is done, 
mails an anniversarj* card to a friend and later con int 
voting her speech for the Women's Club forum. 

At his office i^Ir. Jones reads his maiV and dictates ^ 
to his secretary’. He telephones the factor}' he 
and unres several customers about their orders. *■ ^ 

overseas customer he sends a radiogram. He studies * ^ 
ness reports, and several times he scans the stock 
ticker tape. , » 

^ In geography class Tom studies the ^Hssissippi^^*Q^ 
his textbook and recites when the teacher calls on 
a map he traces the river’s course; and he 
showing the river’s yearly rise and falL In the 
Tom’s class goes to the assembl}’ hall and listens to a ^ 
tell of his trip to the Far East. The speaker shows sn ■ 
his Journey. . 

After school Tom and Jim practise sending 
M orsc code for their Boy Scout test. During the evening 



jn/tj s compo>il\on tor hia Engl r'- 
levelops pAolojrapftsc negalx 
.18 da itroom and Rtra Sc 
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» Mr Jones CmiMUNlCATlON WORKERS IN THE COMMUNITY 


People Who Give Ua Communication Service 
The<e erampics include many nai s of con 
municatmg over a d stance wnth one or manv 
people Every such methol needs a number ot 
people to make it work Some of these people 
we see or hear da !y Postmen telephone ope? 
etors and radio announcers are among them 
Other communications are provide 1 by people 
we usually do not see Among these are a gn 
pamters photographers and printers Work 
mg with all these people are business helpers 
— clerks bookkeepers and messengers All do 
tJier share in providing communication 
The daily newspaper shows how many dif 
ferent workers may be needed to provide one 
kind of communication Reporters and pi o» 
(ographera gather the news in words and pic 
lures In the ed tonal offices ed tors rewr te 
men and copyreaders turn the new s fact* into 
articles Linotype operators «et the article in 
!inot>pe elugs and engravers make half tone 
engravings from the photographs Make up 
men gather the type an 1 engravings into page 
tom and stereoljpers nuke plates of these 
for the presses Pres men supervise the pant 
presses that produce thousands of copies of the 
newspaper Circulat on truck drivers speed 
the papers to news! oys at stands or home de 
Iveiydepots Added to th si stof workersaie 
those m such departments as business adver 
tisuig and special features 
Every business or socal organ zation re 
qu res its own special commun cation workers 
Truck dispatchere stenographers traffic po- 
licemen and club secretaries are onh a few 
evamplea No census has ever been taken of 
all people who provide communication but 
they probably number several million 








The connectionbetween communication and 

living together in modern commun ties can be 
shown by tracmg their development Nor 
hundreds of thousands of years men lived only 
in small groups At first about the only way 
they could communicate w as by talking face to 
face Leammg to write helped more people to 
live and work together and commumt es ev 
panded People could exchange long wrtten 
mesRagea and they could keep accurate ^ 
ords Learned men could wt te down what 
they knew for others to study 
Pnnting enabled men to make many copies 
of books and papers but they could not send 
or distribute them any faster than before 
Speed d communication st 11 depended on how 
fast a horse or a sa ling ship could cany 
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prtnted^mesMge?fr?m pIace°to^la?e ^Moto/vSJliP°° **'aosportation. Ships, airplanes, trains and niotor vehides 

an'l Steamships to station. The telephone and radio helped otto 

fn^er ® messages somewhat transportation methods grow. Today commumcat.^^ 

shins and trains transportation sen^e each other in many na. - 


ships and trains needed a way to send messages ahead 
of these vehicles in order to control them along the 
route. Until the way to do this was found, growth 
of both communication and transportation lagged 
When inventors learned to harness electricity' for 
sendmg messages, communication and transportation 
semces leaped forward. For example, with the tele- 
graph, railroad men could control trains from station 


the pictures on these pages show. 

How Communication Spreads Entertaiom® 

Men have used communication in every a^ 
in working and in lirdng together. But the} s' 
used communication to help in simply enjo.n 
Among age-old e.xamples are singing, plays, an 
tions of folk tales, poems, and accounts ° . 
deeds. Todav great industries are engagaa 




form of coramun at on Among them are mot on 
P etures rad o televis on and a cona derable part of 
book and magai ne piibli h ng 
As a rule commun cat on for enterta nment doe not 
seek to impart nformat on or arrange for act on of 
kind Rather t seeks to mpart the enterta ner s 
etnot ona and feelmg's of joy or sorrow exe temmt 
snd thnlla laughter or even terror If the enter 
ner succeeds thou-^ands or m 1 ons of people can 
enjoy at second hand exper ences and moods »h eh 
tley never could create for them, elves M n one can 


thr U to the VD e of a great s nger on the rad o in a 
sound mone or on a phonog aph even though the} 
cannot s ng a note themselves 

A great author can provide enterta nment for 
people all over Uie world and even through many 
centuries Fine pa at ngs and sculpture can llustrate 
the maker a mood and g ve pleasure as long as they 
endnie and some measure of enjoyment can be 
conveyed n» e widely by pnnted reproduct ons 
Commun catmg enterta nment is one of man 
kmd 8 greatest means for ach eving happ er lives 
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How Communication Advanced through the Ages 


'^ODAY a rich array of communication methods 
seires our needs. Some of them were developed 
gradually through the ages; others sprang directU' 
from the work of ingenious inventors. Accounts of how 
the most important methods came into use are given 
in such articles as Alphabet, Photography, and Tele- 
\'ision. {See also the Reference-Outline at the end of 
this article and the entrj- Communication in the 
F.ict-Intjex at the end of thi« volume.) 

Individual methods, honever, form only part of the 
story of communication. Xone of them would have 
been developed — or if developed, they would not liave 
been used — unless men felt a need for them at the time. 
As cirdlization advanced, growing needs were met by 
new communication methods. In turn, once the new 
methods appeared they often heljred speed up the 
course of progress. Thus conmiunication grew as part 
of ci'idlization from earliest times until the present. 

Pkobvblt from the very begin- 
ning men have hved in groups. 
These primitive men sought each 
other’s company for protection 
against danger, for help m gathering food, and for com- 
panionsliip. Li\ing together at once produced a need 
for language. Y'e have a good idea of how lammage 
developed because scientists have studied thi« process 
among primitive societies that still e.rist in isolated 
places, particularly on Pacific islands. 


gestures. At first they made a whole set of connected 
sounds to describe one idea, and an entirely different 
set of sounds to e.xpress another idea. Gradually thw 
learned that if the thought “tree” appeared in eacb 
idea, the thought “tree” should be expressed by the 
same sound. Thus they began to develop individnsl 
words later than they' did whole sentences. 

Primiti-re men also thought about more than jn-t 
the needs of daily filing. They' sometimes exp.-e5s=d 
these thoughts and feelings through dancing and 
through art. Tliey painted figures of animals on the 
walls of their caves, often in color. These were largely 
for magical or religious purposes, perhaps to insiK 
good hunting. But the e.xtra effort to make the paint- 
ings artistic showed that these primitive men had a 
need to communicate tluough self-expression. 
also Language; Alan.) 

New Methods for Growing Needs 

Through the centuries communities grew in size an! 
number. People worked together as farmers, herde.’s. 
and fishermen. They traded with each other for things 
they could not get by themselves. As new communica- 
tion needs arose, men gradually worked out nerr 
methods to meet them. The swiftest runners were 
selected to carry word-of-mouth messages oier lorg 
distances. With meanings arranged in advance, men 
sent signal messages by smoke puffs, fire beacons, o: 
drumbeats {see Signaling). The American Indians 
worked out a sign language, useful for simple conunti- 
nication between tribes who spoke different langu-i^- 
Seafaring peoples fit bonfires on shore for guiding s ip- 


In the begimmg their language probably consisted 
only of chattering noises and cries accompanied bv 

PRIMITIVE MEN DEVELOPED SPECIAL COMMUNICATION METHODS 


How Early Mao 
Met Communi- 
cation Needs 



AlASKAN 

TOTEM 

POLES 


NOTCHED STICK 

records 


LANGUAGE 


torchbearer 


„ . ... records 

Fricutire men worked oat many communication yn ^41, j >»r s: 

signals or drni^. A rutrner with a torch aroused doooiV” problems. They sent messsges orer long <iht»B«s W 

kootted stnngs, or by drawing little pictures win Men kept Records on totem poles 

V ores. Men who spoke diSerent languages talked to each other with haod 
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at niRht These T\ere the first hghthou^se® Even m 
ancient times they grew into such maramolli stnic- 
tuies as the Pharos at Alexandria, Egypt 

Simple means of recording began early Families 
and clans arose in the community, and each ha<l some 
mark of identification which members used as a kind 
of signature This was often a seal or design presseil 
into wet clay. At first most general ways of record 
mg were merely aids to memory such as we now use 
when we tie a string around our finger The Peniviin 
Indiana actually used a whole set of knotted stnngs 
called a ^uipu (see Incas) Notched sticks a^ 
scratches on stone, shells, and clay shards were al-oi 
used for recording 

Such records were also used to keep track of time 
The beginnmgs of a cedindar in many pliccs iiound 
the world showed that primitive people weie able to 
record the length of seasons and the nioiewient of 
heavenly bodies Undoubtedly they did this |iii len* 
turiesbefore the firstcalendaraappeared face Calendar) 


1 The First IDENTIFY their soiatches and 
Wntings notches, men began making httle pic- 

' tures These sketches crude but easily 

leoognised, w ere strung together to foim the hist writ- 
ten communications Out of different ver-aons finally 
came standard pictures, called ptttogrophs which 
everyone m the community could umlerstand Picto- 
paph wnting was used by nearly all piimitive peoples 
Curiously, the same pictures (or certain words arose 
m widely separated places The Indians of southern 
Alaska used a pictograph of a man with widespread 
arms to mean “nothing ” This same picture was 
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diawn by the May as of Yucatan, in Central Amenca, 
and in a similar form by the ancient Egyptians 
Prom the pictographs came tdcograpfis These were 
simpbfied pntures, easier to write Sometimes the 
ideographs combined tw o or more pictures into a smgle 
idea For example, the Chme--e ideograph for “wife” 
combmes the pictures (or “woman” and ‘broom" 
W ben men began to use ideographs for sounds alone, 
the way wasopen for an alphabet of 'ingle letters How 
this came into being is told m the article on Alphabet 
Alphabets nude >‘ignalmg easier since all that had 
to be pre»irange<l was a signal for each letter The 
Gieeks worked out a good system of torch signaling 
shown in the fnerc below They set their alphabet 
down in five rows, five letters in a row Then the 
number of torches in one rack indicated the row, and 
the number of torches in a second rack showed the 
nght letter nithin the row 
For then first wntmg materials men used whatever 
was at hand— flat stones, metal, wood, bark, or ani- 
mal hides St«ie and metal still serve today for 
carrying lasting m'cnplions For less important 
w I itmg tw 0 other matei lals came into u«e very early 
The Babylonians wrote os soft cby tablets, then 
haidened them by baking The Egyptians pios'ed the 
stalks of the papyrus plant mto sheets for wiitiog 
surfaces (Kc Papyrus Plant) They pasted the sheets 
eo<l to end to form rolls or scrolls 
The Greeks and Romans used papyrus, they also 
wrote on wax-coated wood tablets Some centuries 
before the birth of Christ, the Greeks began to use 
porc/imenf, a smooth and pLable surface made from the 
skmsofabeepandgoats The ^mana used both papy- 
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ras and parchment in sheets rather than in rolls, were sometimes too slow. Julius Caesar sent m— 
Bound together, these sheets became the first books, sages from his militarj- headquartere back to Borne 
The Chinese had beenmakingpapersinceancient times, bj*^ carrier -pigeon. When the Eoman Empire fellanii 

but its manufacture was not known in Eurofre until its roads were allowed to crumble, swift overland 

after the Sth century. (See also Paper; Writing.) communication across Europe virtually ceased fo- 

Literature and Libraries hundreds of years. 

Men began earlj' to practise and to admire skillful 

use of words in speech and writing. The ancient Prinring Quickens the The hebirth of Greek ard 
Greeks had poets and plajwvrights w hose works live Course of History Roman learning, now called 

today. They told exciting stories of gods and heroes; — the Renaissance, began in 

tragic tales of men caught in the web of fate; and the 1300’s. After centuries of almost complete obbv- 

humorous fables of animals with the power of speech ion the words of ancient philosophers and histon- 

and reason. The Romans had great orators who spoke ans brought renewed understandings of man and hi- 

stirringly of statecraft and war. Greek and Roman life on earth. From this stimulation sprang esprfc- 

philosophers and historians left important records of sions of new ideas. 

the life and thought of their times. The Reference- But old and new thoughts had to remain confined in 
Outline in the Language and Literature article lists hand-copied manuscripts until Gutenbeig in the 1405= 

topics for discussions of how hterature developed in made printing from movable type practical. Xow 
many places around the world. printers could turn out thousands of copies swiftly and 

Almost from the begi nnin g of the art of writing, cheaply. The technique of engraving enabled picture 

men collected written records. How these collections to accompanj' the printed words. Jlen eveirwbere 

grew into the great hbraries of the ancient and mod- could read what others had written and histoiy blared 
em world is told in the article on Libraries. forth on a new era of progress (see Renaissance). 

Speed of Communication Becomes Vital Printed books on geography and travel inspired 

By the time the Romans had developed their parch- Columbus to plan a V 03 ’age across the unknown .itlan- 
ment books, they also excelled in many other ways of tic. Books helped lead other Renaissance men to 
living. One of their foremost achievements was build- achievements in science and government. The printed 
ing good roads across Italj’ and estabhshing protected Bible made possible the Protestant Reformation. 
their far-flung colomes. also Books; Gutenberg; Printing.) 

Riding on horseback or in horse-drawn chariots, The Renaissance brought forth other aids to conr 
messengers raced from city to city carrjing letters, munication — ^usable maps of the known world and ar- 
k-ail-and-oar galleys pushed across sea lanes bringing curate drawings with correct pierspectim. It wasal-o 
messages to foreign possessions. Even these methods a time of magnificent art production, ilen we'e 

examples of 19TH-CENTURY PROGRESS 
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eager to express themselves and they communicated As we have seen good transportation systems de- 
thoughts and ieehngs in great pamtmgs sculpture pead upon commumcatwn for their control Ihe first 

and architecture eudi control was provided by the telegraph It was 

The closing jrars of the Renaissance saw the devel adopted by the railroads soon after its invention in the 

opment of postal iysUrm in many European countries 1830 s («» Telegraph) The following decades saw 

Before then even in Persia about 500 B c riders car the laying of leleimpAic cables along ocean bottoms 

ned messages along a regular route but this use was (<« Cables) With it ships m foreign ports could 

reserved mamly for longs and governments The receive ordere from home offices 
American Colonies had their first post office in 1639 InventotB during the Industrial Revolution pro- 
(iSec also Post Office Stamp and Stamp Collecting) duced another mvaliuble aid to communication — 
photograph^f The camera could mstant/yrecoid nhat 
Edectsoftheindus The gains of the Renaissance the photographer saw and the picture could often 
mal Revolution Krve better than words for reporting the scene to 

* strength of men and animals others (see Photography) Photography later led to 

Machines were still largely unknown The nett pAofoenjnmB^ This enabled pr nters to reproduce all 
great advance in cornmuiucation came when men sorts of pictures in their books magas nes and news 
learned to harness the po \er of steam and to mvent papers (see Photoengraving and Pffiotol thography) 

machines for using it — * 

The new era began m the 1700 a By 1770 it had Becirlcity—Servant of I The telegraph was the 
upset so many naj-a of living and working that his- Wotfem COmmunccanon I ® senes of 

tonana call It the Industnal Revolution Steam power * > mventions that use eleo- 

helped bring about this revolution As an aid to com tricity for commuaicat on In the 1800 s inventors 
mumcation steam ran the pnntmg presses It also learned to put electncity to work The results 
drove the new trains and steamships that earned mes broughlevenswifterprogress than had the beginnings 
sages more swiftly and dependably than the older ofsteampower about a centuiy before These pioneers 
coaches and saiUng vessels (see Transportation) in electrical research are discussed m the article 

Older methods still had their uses In Napoleons Electncity subhead TheMenWhoDiscoveredEIce- 
t me engineers built a scr es of relay towers across tncity s Secrets and m separate biographies 
Prance Jlen stationed in the towers woAed sema- Electncity now makes possible such commumca- 
phore arms and relayed the messages from tower to tion methods as the telephone radio television and 
tower Even well mto the ISOOs relay teams of the phonograph and other recording machines Itpro- 
horseback nders called the Pony Express carried videspowerforpnntmgpTesses typesetting machmes, 
letters across the American w ildemess and other devices to turn out pnnted matter 

MEN STILL SEEK NEW WAYS TO COMMUNICATE 



COMMUNICATION 


4240 ? 


Transportation methods that carry wntten and 
printed messages depend upon electricity for direct 
power or for aid in engine operation. Electncity also 
pro\'ides all kinds of commumcation controls for 
transportation — for example, railroad signals, street 
traffic lights, and air- 
plane beacons. 

The telegraph con- 
tinues in use for rail- 
i\ay communication; 
and the telephone and 
radio offer similar 
service to other forms 
of transportation. 

Airplanes especially 
depend on radio for 
guidance in flight and 
in landing (see Air- 
plane; Aviation). 

Linked with the abil- 
ity of radar to “see” 
objects for miles 
around, radio aids to 
air and sea naviga- 
tion now make such 
tiansportation safe 
and dependable. 

Future Progress 
of Communication 

The limit of com- 
munication develop- 
ment has by no mean* 
been reached; and 
some day people may 
regard present methods as old-fashioned. Already 
color teknsion piomises new reahty to television au- 
dience* (see Television). For keeping permanent rec- 
ords, microfilm is rapidlv supplanting bulkv libranes 


and files (see ^Microfilm). Wire and tape recordings ne:; 
carrv' sounds that once had to be put on large dt; 
records (see Phonograph). 

Beyond these examples of new methods already ia 
use, scientists are experimenting in other fields. PfeV 

lypesetling may some 
day replace present 
mechanical methods 
(see linotype). The 
home television re- 
ceiver may be adapt- 
ed to turn out facsinP^ 
newspapers on rolls 
of sensitized paper. 
The use of infrared 
radiation (“black 
light”) holds great 
promise for a number 
of communication de- 
velopments (sK In- 
frared Radiation). 

Scientists are aho 
experimenting with 
modulation of vi- 
ible fight waves for 
sending message', 
using technique' 
somewhat similar to 
present method' of 
modulating radio 
waves Thewholeelec- 
tromagnetic spec- 
trum is being stud w 
for similar conimnn- 
cation uses (see Radiation). For swifter and cliMP'r 
printing, electionic transfer of ink from printing p^tes 
to paper may supplant present direct-contact m'’ '' 
ods. (Sec also Electrons and Electionics.) 


POSTED BULLETINS BROUGHT LATE NEWS 



Moderfi Pf'oblems 

'pm FIRST Amendment to the Constitution of the 
United States guarantees freedom of speech and of 
the press. This freedom has been extended to all forms 
of communication; but certain practical limitations 
have also been imposed. For example, laws against 
slander and libel forbid circulation of falsehoods. 
Postal regulations prohibit using the mails to defraud' 
Food and drug laws prevent manufacturei* from of- 
fermg misleading or deceptive information on labels 
or in advertising. 

In thKe ways and in many others, freedom of com- 
mum^tion in the United States is kept within bounds 
In other democracies, similar freedom prevails But 
m totalitonan countries, ajl forms of communication 
are usually under state control. Dictators thus trv to 
prevent any communication activity which mav 
threaten their rule. ^ 

Government Regulation of Communication 
The Post Office Department is the onlv general com- 
munication earner in the United State* under public 


in Cojnmunication 

owneiship. Telephone and telegraph systems 
radio and television networks are owned 
coiporations. But since these systems serve 
he, their operations are closely supervised ® 
eral Communications Commission, establishedm - 
Tins is an independent government agency 
ulates interstate and foreign commerce by mre 
phone and telegraph) and radio and 
control expends to private corporations and to -i- 
and local governments. One of its important fimc 
is to assign radio and television i,v 

transmitting stations, except to stations opera ■ 
the Federal government itself. Frequencies ot^ 
eral government use are assigned by the pi^ 

The United States is a member of the 
Postal Union which unifies postal rates 
in nearly- ev-ery nation around the glolm . 
Office). As a member of the United j;.; 

United States also subscribes to the r^fed 

International Telecommunication Union. Thi= 
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SETTING TYPE BY PHOTOGRAPHY 


% 1 V 

^ ^ J> *■ > V / ^ °(i ’ ‘ * «* 

*• V. ’.;o ‘:5 

The chiiecters »bo»e fonn ptrl of * disk (celled a me ») wh th 
cerr es seTeril fonts of type For typeseti n* the d ^ »hir s at 

h ih speed Whenever a key is struck on the mach ne at the 

r gnt alisbt Sashes at the rignt instant to create an image cd tte 
des red character Lenses and a mov njm rror thentec^ the 
image on a photographic surface at the cwreel place to loim a 
Use of type cbarscter by character 

Nat OHS agency sets up regulations for intetnalioiul 
nire and radio service 

Censorahlp and Self Regulation 
In wartime the govemment assumes the power of 
censorship o\er all commumcat on that might injure 
or otherwise affect the war effort hf litary cen«ors 
outside the United States review all ne ta d ‘patches 
WTtten by war correspondents and all Ictieis wnt- 
ten by members of the armed forces Other wnaors 
watch international mail and cables and radiotele- 
phone and ^ort wave commun cat one 
State and local governments have certain censor 
shp powers especially over motion pirturee and 
printed matter Mot on picture rev ew boards^ 
authorized to ban all or part of a movie f they 
It unsuitable Local police enforce ordinances that 
prohibit the sale of books and magaznes 
object enable These agencies seldom need to w be- 
cause mot on p cture radio and televis on produwrs 
and book magazine and newspaper pubi sh^ baw 
themselves agreed upon standards and codes of moral 
itj for the r products {Set also Alot on 
dio section Soc al Problena Created by Radio I 
These standards can grow and change 
thmking pieople make their judgments of a 
movie or play in the light of the author s 
the author is sincere and senous in h s dep ct om 
people are inclined to accept what they m gnt 0 j 

to m . work of to « o«. Anofter la. I to 

judgment is whether the work is intended for 
audiences If it is directed at young and im[^ 
sionable minds it must be held to str cter standards 

Propaganda— What I* Iff 

The development of modern eommumwtion^^ 

phas zed the problem of propaganda T e p 
rad o the publ c platform and the mail' a 
governments and politic ans by bus ness 




interests— by promoters of all sorts of causes— to m- 
fluence tl e feel ngs op nions and actions of the public 
Propaganda enters the school theoburch thehome 

tile theater and it influences all of us to some extent 
It may win success for a health carapa gn or it may 
bring about a revolution It is used to promote both 
war and peace to stir up haired and to ga n sym 
pathy for human suffer ng In the form of advertis ng 
may help to persuade us to accept the new products 
of ‘CKDCe or it may promote the sale of quack remedies 
The word propaganda I terally means the propa 
gat on of a doclnne In a popular use the word sug 
gests tbe kind of argument or appeal w h ch is intended 
to lead tov Old a goal more or less concealed or dis- 
gu sed from the reader or 1 stener To argue that a 
ceitambw will benefit the majorit} when it is actually 
mtended to give advantages to a m nor ty group is 
propagan U in this popular sense However the word 
may be defined the fact remains that propaganda 



TOWN MEETINGS BY TELEVISION 


Television developed social and political usefulness when station 'WOI of the 
Iowa State College at Ames, Iowa, started showing town meetings for small 
commumTies. The sendee created much greater citizen interest in sohdng prob- 
lems. Schools often have children watch and listen as an experience in government. 
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IS a strong force whether it is emplujetf either for 
good or for evil 

CoTernments and Propaganda 
Modern go%cmments have departments wh ch issue 
official propaganda They also watch foreign piopa 
ganda within the r borders The first and second 
World Wars proved the effectiveiieos ol propaganda 
m wartime and the belLgerents planned their cam 
paigns of press and rad o as carefully they d d 
their mil tary strategy 

In totalitarian countries propaganda is a stale mo- 
nopoly No cntici=Tn is permitted and nO opponent 
can rai‘>e his voice However total tarians freely in 
vade democratic countries with their own propaganda 
and protest loudly when they are not aJhwed to 
speak Democratic govemmenta must counteract 
these skillfully presented antidemocratic doctrines 
The United States government as a check on 
organ red fore gn propaganda in 1938 enWted a law 
requiring every person acting as a public ty agent for 
a fore gn government political party or other foreign 
orginwation to register with the Department of 
SUfe To check on the propaganda which i* brought 
to hear upon members of Congress in order to influ 
ence leg sbtion the Regulation of Lobbying Act was 
passed m 1946 This forced lobbyists to register 
and to account to the government for the sources of 
fJieir iLceme and the spending of their funds 
As a positive answer to antidemocratic prop^wda 
tl eUmted States began broadcasting Vo ceof^er 
lea programs after the second World War Th«« 
programs were sponsored by the State ^partment 
The privately sponsored Radio Free Europe of 
fered the same type of programs 

Recognlxlng Prop»8»«i^a . 

A great help in forming intelligent judgmCTts 
Upon printed material is ability to recogm« tue 
devices frequently used by propagand sts to inBueuce 
oi inion They may be grouped ae foUone 
Name calling arouses our hate and fear by 
names to individuals groups ideas or poh^ wb c 
the propagandist wishes us to reject or coiwcM 
the democratic United States delator and Ja«st 
are namecaJhng words Pol t e ans ofte" »PP'y 

such words to leaders of the opposition 

Glittering generahtui is the reverse of __ 

ing If IS the uncritical use of virtue wo 
Sfatb as iTeednm justice bwioo — tawinustoaraii 
Politicians often appeal to patriotism to wm ™p 
port e\ren though patnot sm may not be . 

By the device called transfer the 
carries over to his cause the authonty sanc^ ““ 
prestige of something we respect For .P, 
may get a church or a univers ty to 

gram Symbolf-the fiag the cross. Uncle Sam John 

Bull— are constants used for this purpose 

The testimonial dot ice consists m havii^ ^ 
spected person say that an idea progmi® P”” 

“Ih” tomSl, deme » a ">a 

the advocate of a cause identifies it and 


TRANSLATING AT THE UNITED NATIONS 



At tlie United Kntions Geoertl Assemblr delecntes from nun; 
lutun* meet eten though tbw do not understand each other a 
languages Inteerreteii send nanslations of the proceedings 
thiougn letephone headsets to delegatea who reguire them. 

With ordinary or plain people Almost any American 
politico) speech rontoins examples 
Card ftaehng consists in presenting a barrage of 
evidence from only one viewpoint It selects facts or 
falsehoods logical or illogical sUtements which make 
tbe beat or ^e worst case for a cause 

Propaganda and Semantics 
Understand ng propaganda and its effect on judg 
roent and thought is part of a larger study of a sub* 
}ect called eemaniice or the BC ence of meanings 
The name comes from the Greek word temanlikoi—' 
6 gn Rcanl neaciDg Students of semant cs begin 
with the dictiocao de&utiofiS of words but go on to 
analyse changes in the way people use words espe- 
c ally when the new meanings have added power to 
swa} feelings or to influence thinking They learn to 
tell thediiferencebetw een a report — a factual statement 
—and B judjmenf — an opinion or conclusion They 
aludyloodedwoidt which arouse emotons Thej learn 


KEY TO PICTURES 

1 Noteboolc 

2 Pen 

3 Chalk 

A CtaiOH, 

5 Brushes 
« FainCbox 

7 Paper 

8 Pened 

0 Encycloped a 
10 Record player 

12 dock 

13 Teepftone 

14 Picture 

15 Pen and pencU set 

16 lotCToffice speaker 

17 Letter 

18 Ma«aa ne 


OS C 422 AND C 422a 
IS Dictaphone 

20 Mailbox 

21 Advert ement 

23 Door knocker 
St F to-e)trra box 
2j Map 

26 Calendar 

27 Camera 
->? Bell 

29 Blackboard 

30 File records 

31 Televn. on re eiiet 

32 Bgn 

33 Bad o 

34 Tjpewr tep 
3o Book 

36 Mov e projector 
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to detect slanting especially in news reports. Slanting 
is a process similar to propaganda card stacking. 
Facts, true in themselves, are selected to support one 
point of view; facts which might weaken that point 
of rtew are omitted. The study of semantics thus 


leads to an understanding of the power nords bie 
to affect or even permanently alter relationships be- 
tween people and nations. As a scientific study, 
semantics was first proposed in the 1920’s by.ilM 
Korzybski, a Polish-American teacher and writer. 


REFERENCE-OUTLINE FOR STUDY OF COMMUNICATION 


WHAT COMMUNICATION MEANS IN OUR LIVES 

I. How communication helps us in our doily living 
C-421-4226, U-327, pictures C-422, 422a, 4225 

A. Provides news and entertainment C-4226, 422c, 
422d, 423: newspapers X-186, pictures X-191; 
magazines M-29; radio R-44; motion pictxu-es 
M-407 : television T-50 

B. Regulates traffic C-321, S-IO-II, P-354, color 
pictures P-352, 353, pictures C-423 

C. Gets help to save life and property C-4226: 
fire alarms F-S3, color pictures F-S2: calling 
the police P-355h, picture P-355a; aids Red 
Cross in disasters R-S7a 

D. Brings the world to farms and Isolated com- 
munities T-39, F-23, R-47 

II. Helps in the world’s work and in shaping world 
affairs C-4225-d, pictures C-421, 424rf, 424f 

A. Gives world-wide exchange of news C-424c, 
X-190-2, R-44, T-45, T-50, pictures N-191 

B. Helps in shaping public opinion and deci- 
sions C-424c: influences political thinking P-357, 
pictures P-35S, 359, R-214, T-199 

C. Helps in gaining and preserving knowledge 
C-422c, 424a, 4246, C-325: libraries L-180 

D. Speeds planning and agreements T-39, pictures 
C-422a, R.-212, 213, W-255, 298, U-240a, 2405 

III. How communication and transportation help each 
other, pictures C-i22d, 423. See also the Reference- 
Outline for Transportation 

IV. Communication in the United States U-324, 327. 
See also the Fact Summary in each state article 

V. Communication in other lands: see in Fact-Index 
names of continents and countries with subhead 
communication 


HOW COMMUNICATION IMPROVED 
through the ages 

I. Communication begins with speech, pictures ai 
signs C-424 

A. Origin and growth of language C-424 C-32 
L-986, diagram L-98a 

B. Use of signs, signals, and pictures: ear 
signaling methods S-177, T-36; American I 
dians C-424, I-lOGe, picture C-326; cave m: 
draw mgs J\r-64, C-424a, color picture M-C 
pictures D-137, M-G3, 04; calendars and oth 
e.yly records C-424a, a22 (Incas 1-50, Aztei 
picture .4.-543) 

“'phabet bring improveme 
C-424a, W-3l0-310a, .\-I76-9 
A. Si^ and symbol (ideographic) writing 

I. Cuneiform and hieroglj-phics C-529, H-3a 
pic ures AY^lOa. See also the Rrferenc 
Outline for Ancient History 

^^ayan signs and numbers A-54 
M-144, pictures W-310a 
3. Early writing materials B-231-2, C-424o- 
paper P-6Sa: papvrus P-6Sa P-79 tr os 
286: pen P-H4; ink 1-150 ’ ’ 


B. Early ways of recording numbers Iv-3I2-312(!: 
quipus of the Incas 1-50 

C. The alphabet simplifies writing A-1 76-9: spread 
by Phoenician traders P-205 

D. Writing preserves and spreads knowledge 
C-424a-6, C-326 

1. Copying books by hand B-231-S 

2. Collected knowledge made available in early 
libraries: ancient L-lSO-1; Greek and .41ei- 
andrian L-lSl, .A-150; Roman L-181; in the 
Middle Ages U181-2 

E. Writing gives rise to literature L-9S6, C-424h. 
See also the Reference-Outline for Language 
and Literature 

III. Early ways of gaining speed C-4245, pictures 
C-424a: pigeons P-254: roads R-160: postal sit- 
tems P-385; signaling T-3G, S-177, B-llS 

IV. Spreading knowledge and influencing thought by 
spoken word and dramatic action C-4245. SeeaL=o 
the Reference-Outline for Language and Liter- 
ature, section National Literatures 

V. Modern communication begins with printing C-42fh, 
P-414C, T-229-30, B-23S-9: Gutenberg G-23o; in- 
fluence on education E-240; libraries L-182 

VI. Industrial Revolution brings roilrood ond slecn- 
ship carriers C-424c. See also the Reference- 
Outline for Industrial Revolution 

VII. Rise of postal systems U424C, P-3S0: in .American 
Colonies P-386-7, pictures T-l/Qf, A-214; postage 
stamps S-366-7 ; air mail P-3S5 

VIII. Improvements in picture communication 
engraving and etching E-3S5-8: lithography R2i ' 
photoengraving and photolithography P-21IW-- 
photo^aphy P-225-7 (microfilming iM-230-1), mo- 
tion pictures M-431-3 

IX. Modern electrical methods conquer distance C-4.4f 

A. Telegraphy T-36-9: Morse, the inventor M-a o, 
underw’ater cables C^-8; telephotograpb> ■- / 
T-45 

B. Telephones T-39-45: Bell B-121: Pupin P-A3S 

C. Sound recorders and reproducers: phonogwp 
P-206-S, picture E-236: dictating niacBn 
D-87-8; dictograph D-S9; "ire recorder ^ 
motion-picture sound track M-421-2, pic 
M-411 

D. Radio R-33-51 u_l 0 - 3 - 

1. Inventors: Marconi M-93;HertzR-.J, ' ’ 

De Forest D-46 

2. How radio works R-33-44, 45 t, <449 

3. News and entertoinment broadcasts H 


E. Television T-50-5, R-51 
COMMUNICATION IN THE MODERN WORLD 
I. Principal methods used today C-421-3 \.l91 

A. For widespread communication, pictui«- ^^_ 

1 . Modern printing and engraving P 

the typewTiter T-231 _ xr-ej-Sl 

2. Newspapers and magazines N-1 86-92, • 
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3 Books and libraripg B23I'> L.i80 20( 

BraiHe for the blind D 20G 7 

4 Radio broadcasting R-44 9 teWisuni 
T-50-3 

5 Advertising A 23 7 eJwfrie signs I>314 

8 For person fo person communication letters 
L*171-4 conversation C-458-6I tc) graih T36 
telephone T-39 radiotelephone T-J4 
C Modern record keeping see m Pact-Inder 
Communication iubhead records 


II Communication for general Information ond agree 

A In production and bus ness activity weather 
reporting \\ 82 stork evchttige tradtne 
boards oftradeD 213-14 

B For polilicol action national conveniiona pic- 
tures P-358 3S9 town meetinpa T |59 pic- 
tures U 263 0424/ for mtemationsl ngreemenU 
(Cairo and Tehran Conferences pi turea \ 191 
n212 W2na United Vations prture3L 240o 
2405 W 299) 

III Communicating feeling and understanding with the 
orfs A-400ir-p 

A language and literature see the Reference- 
Outline for Language and I iWrature 
B VIsuol arts gee the Reterence/httlinea tor 
Architecture Painting and Sculpture 
C Musical, rhythmic end combination arts 51-458 
60 ballet Q 28-3Sd dancing D 14*14 r (folk 
dancing F 192a d) drama D 129-85 opera 
0-338-98 orchestra O-S02 G See also the 
Re/ereoco-Outlioe for 5fusio 

IV Modern preblemi of regulo'ion end control C-t24‘f 
A Expense end convenience of tervee moy feed 

la granting end regulating monopoties P-430 

M-359 

6 Covernment regulation of communication 
C-424d-c Federal Communications Commisson 
^203 11-42 49-60 Post Office Department 
P-388 public utilities P-430-1 radio R-42 
49 50 teJegrapli T-30 telemoo T-64a it 
foreign governments 0-424e R-48-9 
C Censorship 0424« motion p etoreo M-431 
press C-424e radio n-49-50 
D Propaganda C-424f’ j newspapers R-189 rado 
R-48-9 50-1 adverluing A 2d Voire of America 
R-5I, R-271 picture n-46 


BIBIIOGRAPHY FOR COMMUNICATION 


Books for Younger Readers 
lendlck Jeanns Elertronioe for Young People (McGrew 

iffur; 

Bemtick Jeanne end Robert Television Work* Uke This 
(McGraw 1949) _ 

Denman FronV Television tho Magic Winiiow l\fei.m Han 


Flolierty j j Behind the M croph 
lent K B I Work on a Newspape 
MeSpodden J W How They Ci 
1941) 

MiSpodden J W How They Sen 
Meyer J s Picture Book of Radi< 
1951) 

Roger, France, and Beard Atce 


Schne der 

Works 


ncott J95I) 

5 W Jr Adventure! 
■ Herman and Nna 
I (Whittlesey 1952) 


one (Upp nrott 1944) 

•r (Macmillan 1949) 
srr ed the Mail (Csdmos 

t the News (Dodd 1936) 

) and Televisiors (Lothcop 

Heels Wheels and Wire 

Letter (9onbn»r 1949) 
r Telephone and How It 


-COMMUNISM 

e Telephone (Random 


Shppen K B Mr Bell Inve 
195 ) 

TyerKs Modern Rad o (llarcourt I9U) 

Webster H H World s Messengers (Houghton 193S) 
WitePw News on the A r (Hareourt 1947) 

Votes R F Boja Book of Commun cat ons (Harper 19 
Books for Advanced Students ond Teoeheri 
Breonce W N Speech (Appleton 1952) 


1 AFiei 


d Responsible 


Pteas (Oiuv of Chicago Press 1947) 

Dunlap O f Radar (Harper 1948) 

Dunlop o E Understanding Telens on (Greenberg 194?) 
Ede Qiartes ad Art of the Book fStud o 1951) 

Ewbank H L ond lawton S P BroadLMting Radio and 
TcleviaKin (Harper 19ji) 

Robersy J J Make Way for the Mail (Lippmcott 1939) 
FkAefty J / Televss on fetory (Lippmcott 1951) 

Hoebnn I T From Cave Pa nting to Comic Strip (Crown 
19491 

McMurtrte 0 C 31io Book (Oxford 1943) 

Re M A btory of Language (Lipp ncott 1949) 

Sleveemn O J Talk ng Wire (Measner 1947) 

Stewart K N and Tebbel John Makers of Modern Journal- 
' n (Prenl co-Hall t9o2) 

Slditey Jamea Electron* JO Aition (MoOftsw 1946) 

Tyler K $ Telecasting and Color (llarcourt S94b) 

(See alto tabliognph) lor Traaiportgi on ) 

Communism To most people of today the word 
oommuniem means the doctrines internal life and 
extemal acUvitice of Botnet Russia together with 
the activities of their eolbborators in other coua- 
tnes This is a great change from the older meaning 
of the nonJ— a change which the Soviet Communists 
themselves acknowledge 

Originally the word meant ‘owning or holding m 
common American Indian? di 1 this nhen they held a 
hunlng ground for the nhole tribe This practice 
has bem wi (espread among pnmitive peoples since 
the early days ot mankind It has eleo appeared 
regularly among more advanced peoples 
Early Christian teaching condemned nealt! ex- 
alted poverty and preached renunciatios of the goods 
of this world Possessions were for the good of all 
Throughout the Middle Age? monastic communities 
practiced comraunisra to a greater or lesser degree 
Many sectarun relgiou? communities largely of 
Cerman and Russian origin have practiced and still 
pract ce communist 1 ving in their agricultural settle- 
ment? Communities where goods would be held m 
common were advocated and founded by Robert 
Owen of England Charles Francois Fourier of 
France and others (»ee ''Ociahsm) 

The Famous Communist Manifesto of 1848 
Up to this tune communi t experiments had been 
onavoluntarybasre A newnote iijs struck when two 
young Socialists Karl Marx and Fnedtich Engels is- 
sued Uieir Communist Manifesto’ in 1848 They called 
the Manifesto * communist ’ not socialist m order to 
dissoeiste themselves from tJ e teachings of Owen and 
Fourier Marx and Engels aI»o called for a revolution, 
to he led by the mdustrul working class (which they 
called the profefanat) to establish tlieir version of 

commtmisni 

The Communist Manifesto proclaimed the philos- 
ophy called economic determinum This Uachw that 
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history is shaped (determined) by methods of pro- 
duction and exchange. Marx saw social development 
as a process of evolution from tower to higher forms of 
society. Feudalism, for instance, was a step forward 
from the slave state of antiquity. Capitalism was an 
advance from feudalism. 

But, the hlanifesto maintained, capitalism must in 
time give way to the higher form of socialism, or 
Communism. Capitalism, in hlarx’s opinion, was 
marked by inevitable class struggle between the own- 
ing class (the bourgeosie) and the hired working class 
(the proletariat). He held that the owning class ex- 
ploits the working class by appropriating the differ- 
ence between the value of what the workers produce 
and what they receive as wages. 

The Manifesto called for the proletariat to become 
the ruling class. In so doing, it used a phrase which 
has since become famous — “the dictatorship of the 
proletariat.” The Manifesto ended with an open call 
to violent upheaval: 

“Tlie Communists . . . openly declare that their ends can 
be attained only by the forcible overthrow of all ejdstmg 
social conditions ... let the ruling classes tremble at a 
Communist revolution.” 


The Communist Break from Socialism 

Marx and his early followers helped organize in 
1864 the International Workingmen’s A^ociation 
(“First International”). It could not agree on long- 
range policy, and it broke up ten years later. In 1889, 
sLx ytors after the death of Marx, his followers took 
part in fori^g the Second or Socialist International. 
This organization contmued in existence imtil the 
outbreak of the first World War in 1914. 

The trend in European socialist parties in later 
years was, in the main, away from lienee and 
toward moderation. The condition of the workers as 
regards fo(^ and clothing, housing, and opportunities 
for eduction and recreation was improving, not de- 
teriorating, as Marx had predicted. Cons^uently 
socialists were inclined to work for more advantageous 
social legislation and to put off the idea of violent 
revolution to an indefinite future. 


(^e group, however, in the Socialist Second Inter- 
national (the world organization of socialist parties 
created m 1889) adhered to Marx’s more extreme phil- 
osophy. Outstaiiding in this group was the Eussian 
revolutionary, Nikolai Lenin. He emphasized the need 
for a strictly disciplined revolutionary- party. 

Lenin’s uncompromismg attitude helped to spUl 
the Eusaan Social Democratic party- into two groups 
^nm s foUowers were known as Bolsheviks (from the 
Eussian word holshinetvo, meaning majority). Hi 
opponents were Mensheviks (from the Russian word 
menshinstvo, meaning minority). This was because 
Le^s supporters were in a slight majority at j 
party congress where the split took place. 

Benin s Version of Communism 

TVT b Of the czar h 

March 19D ^ve I^mn his chance. Returning U 

Russia from exile in Switzerland, Lenin led ' 
second revolution to rdetory in November 1917. Oui 


of this second revolution came the Soviet government 
This came to be dominated entirely by the Bolsheiik 
party, which changed its name to (lommunist in 1918 

Lenin believed that there must be a rigid dictator- 
ship of the proletariat, as a transitional stage be- 
tween the old capitalist order (which was to be 
destroyed) and the new Communist order. This iras 
the theoretical justification for the absolute dictator- 
ship exercised by the Communist party. Lenin also 
believed that Communism could not e-^dst indefinitd.T 
in Russia, in a state of peace with the “capitalist" 
world. He wrote: 

*Tt is inconceivable that the Soviet Eepublic should cou- 
tinue to exist for a long period side by side with imper- 
iahst states. TJltimately one or the other must conquer 
Meanwhile a number of terrible clashes between the Sonet 
Republic and the bourgeois states are inewtable.” 

Lenin therefore attached great importance to creat 
ing a strong international organization of ConununM 
parties. A Third Communist International (often 
called the Comintern) was formed in Moscow in Slanb 
1919. It was supposed to function as a kind of general 
staff of the world revolution, and permanent head- 
quarters were set up in Moscow. A second and larger 
congress was held in Moscow July-August 1920 
Here a detailed program of action was worked out arid 
twenty--one conditions of admission to the newly 
formed Communist parties were laid down. These 
conditions were designed to exclude all moderate 
socialists from membership and to insure strict di;' 
cipline in Communist parties. The twelfth condition 
calls for “iron discipline, with a party central commit- 
tee which will be a powerful, authoritative organ with 
wide powers”; the thirteenth demands “systematic 
purges to clear the party- of pettj--boimgeois dements. 
Communists were required to follow, instotly ® 
without question, every shift in Communirt pobiTi 
that is, they must adhere to “the party- line." 

This organization was built up avowedly for c 
promotion of violent revolution. This is 
from the following excerpts from the twenty-on- 
conditions for admission to the party: 

*‘3. The class struggle in almost every 
is entering the phase of civil war. Under such conoiu ^ 
Communists can have no confidence in^ boui^^ 

They should create everywhere a parallel ille^ appa« 
which at the decisive moment should be of assistance 
party to do its duty toward the revolution. 
country where, in consequence of martial law 
exceptional laws, the Communists are unable " , 

their work legally, a combination of legal and liieg- 
is absolutely necessary. st be car- 

“4. Persistent and systematic propaganda m 
ried on in the army, where Communist groups 
formed in every military organization. m-ml Inter- 

"6. Every par-ty desirous of afiUiating to the 
national should renoimce not only avowed sooiu ^ 
but also the falsehood and hypocrisy that 

It should systematically demonstrate to me wo 
without a revolutionary overthrow of mpitwusm 
national arbitration, no talk of disarroamenk ^ „n,b!e 
reorganization of the League of Nations wm b© 
saving mankind from new imperialist wars. cerfS 

The Comintern was utilized more and " {je 

the interests of Soviet foreign policy- _ ” nower. 
Soviet government, alarmed by Hitler’s rise to p© 
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sought slUes m the \\est and joined the of 

^atlOtls »nl934 anev. strategy theso-ealled Populir 
Front, wai prescribed tor Communist parties m foreign 
countries Instead of attacking Social Dezoocnts, 
Communists were instructed to work in pobtira] 
codperation not only with socialists, but also willi 
liberal and radical groups 
In 1943 in the second Uorld TFar, the Coiamfeni 
dissolved itself This was interpreted as a gesture by 
Stalin toward closer cooperation vntli the United 
States and Great Britain But all Communi'sl parties 
remained devoted to the interests of Sonet Russia 


Communism Expands after the War 
Russia’s victories in the war and its diplomatic IrK 
umphs greatly spread the s\v ay of Communism Com- 
munist gov emraents w ere imposed on every nation of 
eastern Europe except Greece face Europe) Rusou 
dommatedthemhehindan “iron curtain ofeensorship 
llTien » “cold war" aro«e between Rus'ua and the 
democracies m 1947 Communists set up a new inter- 
national organiaation Tina was the C ommunirt In- 
formation Bureau (Corrunforml It was composed of 
Communist representatives o' France, Italy and easU 
era Europe One of its chief purposes was to duect 
propaganda agam*t the United States It also aimed 
to enpple the Euiopean Recovery PUn by inciting 
note and strikes especially in France and Italy 
Communism increased in Asia Chinese Commu- 
nists who had fought the Nationalist government al- 
most continuously since 1927, won control of China m 
1949 By 19o0 large areas of Frencli Indo-Chma had 
fallen under the domination of native Communists 
In 19 )0 the state-controlled press of Soviet Rus-ia 
indicated that the w orld’s Communist parties had I'e- 
6w een 25 and 26 million members The largest was the 
Russian party, with about 7 million members 
The United States has been a target of Comraumst 
activity ever since the Comintern was founded Tlie 
Amencan Communist party has never liad more Uuft 
100 000 members and usually far fewer It has never 
made a notable showing in elections But btalin lu^ 
Self told American delegates to the Coinmtcm * 
consider the Communist party of the United States 
one of the parties to which history has pven decisive 
tasks from the viewpoint of the world revf^utionary 
movement . , , You muot forge real levwlutwnary 
cadres and leaders of the proletsnat who will be 
capable of leading the millions of American woriiers 
toward the revolutionary class wars ” 

Begmnuig In 1949 the United States mvest^lM 
‘undeicover” activities of American CoiwnunBte and 
convicted 11 party leaders In 1953 President Fwo- 
hower tightened security rules for federal empwjeea 

Definition, of Modern (Sortet) Communism 

In defimng Communism rt is important to 
that the Russian Soviet system beam no re«^^^ 
to the experiments m communal living o' v i,,. 
of pobsessioDs undertaken by 

sophical groups Soviet Communism m^htt**®^ 
as a nne-party dictatonhip combined wito stew 
ownership of factories mines, railways na aa. 


ferma (gee Russia) Internutional Communism liaa as 
its ult mate goal the est iblishment m other countries 
ol eoiMlitinns gumbr to those existing m Russia (See 
a/a> Asia, Ciseidmwer, Europe, Morld History ) 
Term* Associated with Communism 
Colleehinim cj a term widely used m two senses fl) as 
adisignabon for the programs of noarevolutionary social 
ists and (2) as a broad expression, opposed to ‘ lodi 
vnduatBm to cover all doctrines and trends leading 
toward ptater social control over human affairs 
Anarctwtni teaches that lUsticC and order can spring 
only from the free association of individuals without 
fivid Uws or government supervision Thus anarchists 
oppose both socialism and capitalism The founder of the 
modern anarchist movement w aa Pierre Joseph Proudhon 
fiaiW-fiSj who proposed through education to prepare 
oiLotoUvemthautgoverninent Another" ohilosophical 
anarchist was Tolstoy («« Tolstoy) The founder of 
violent anarchism ( nib1»ni ) was Wiehael .Bakun n 
(WI4-76) 

Syndicofisni is partly socialistic, partly anaicfu«tic 
It proposes to bnng revolution thiougb a general strike 
b> all trade unions Each industry u to be seircd and 
operated by its workers The state u to be merely a 
deration of workers ned industries Syndicalism has 
appeared chmSy in France and Spain In 1052 Argen 
tmas Chaco province adopted svndicslism In the 
Uiuted Slates the International Workers of the World 
(I W W ) active from I90> to 1024 was syndiealiat 
Gwld teoohtm, popular in Cngland from lOOO to 1025, 
was a Doitrcvolutionary form of syndicalism 
Compass. MAGrrCTic Sisc« earliest timesmenhava 
found directioDv troro objects id the sky. They have 
used the auo, the North Star, end the inooa But 
these objects are not the best direction givers Thay 
change their places m the i1^ from hour to hour 
Often they are hidden by tlouds or storms 
But nature has given us a direction finder that 
works at all times and m all places a piece of 
nuignelisedironoD 
a splinter of wood 
and float it in a 
bowlof Water The 
wood Will awing 
ntound untd Uie 
nngnetiaed iron is 
pointing north and 
south 

Once men 
learned how to use 
lion m (his vray, 
tbeyhadtbehandy 
device we tail the 
mojrnefic compass It was especially helpful to sailors 
Tbsy bad been afraid to leave sight of land and sail 
«ci<«9 Unknown sess until they had a good direction 
finder to guide them 

Nabue provided the firet magnetieed iron in the 
form of a pmee of magnetic iron ore called a lode- 
sfoiw M e do not kiiQw when men first learned that a 
bdestone showed directions, but a form of ' floatmg" 
compasa was m use m Europe by the 12th century 
With it, mannera could sad boldly to new lands be- 
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HOW MAGNETIC COMPASSES SHOW NORTH 



yond the o^ns. The magnetic compass helped Ma- 
gellan and Columbus make their historic vorages of 
dnco^erj' and aided men m opening new trade routes 
A T> Shows Directions 

A Eoy Scout’s pocket compass works on the same 

stwe and** ^ compass. Instead of a lode- 
aone and a wood sphnter, it has a magnetized needle 
thatsnmgs freely on a pivot to indicate north. Larcer 
compasses have two or more parallel needles atSed 

mn card, 

ihe magnetic compass norks because the earth itself 
IS a huge magnet. Connecting its magnetirpoleTam 
somenhat i^egular line, cfforce, 4e K 
bar magnet (see Magnet). The earth’s magnetic coles 
are m-aUreas about 1,000 miles from the“geograpS 
poles. There the hues of force are vertical-^t^iiht 

domMotheearth Som.di.Wta„,hB^Sc 

^th these 

Imes of force. In a fen places, where linn- nf r!! 
happen to lie along meridians, the compass pomts'^to 


tnie north. Everywhere ek 
it points east or nest of 
true north. The difference 
in degrees between true 
north and “magnetic” north 
is called variation by marin- 
ers and declination by sur- 
veyors. The “compass 
rose” pictured in the arti- 
cle Nar'igation shows how- 
variation is indicated on 
nar'igational charts. 

The magnetic compass is 
useless in polar areas be- 
cause lines of force are 
nearly vertical there. In 
these areas the sun and 
stars must be used to teD 
directions. Large deposits 
of iron ore in other regions 
may also make the magnetic 
compass useless. Lmes of 
force set up by such de- 
posits may affect the com- 
pass needle more than the 
earth’s magnetism. 

A compass card usuaUv 
has two sets of direction 
pointers. The first set con- 
sists of 32 points. The four 
principal, or cardinal, points 
(north, east, south, and 
west) are marked on an 
inner circle as N, E, S, and 
W. Between these lie the intercardinal points such 
as northeast (NE). Further diiTsion gives such points 
as north-northeast (NNE). A final divTsion is indi- 
cated by the word by, as north by east (N by E). 
Naming all the points of the compass in their order 
is called “boxing the compass.” The 32 points in 
clockwise order from north are as follows: 

N, N by E, NXE, NE by N, NE, NE by E, EXE, E by X, 
E, E by S, ESE, SE bv E, SE, SE by S, SSE, Sby E 
S, S by At , SSW, S W bv S, SAX, SAA’ bv AA*, AA'SAA’, AT bjJ, 
'O', W by N, WNAA’, XAA’ bv W, NAA’, NAT by N, XXn. 

N by W, 

Sun-eyors, na-vigators, and others need more euict 
indications of direction than these, and so they u^ 
degrees. The compass card has 360 degrees markw 
on an outer circle. North is 0° (or 360°), east 90 , 
south 180°, and west 270°. 

Magnetic Compasses Aboard Ship 
Today most large ships steer by gyrocompass but 
they carry' a magnetic compass as well (see Gyroscope). 
Navigators use it to check the accuracy of the g}^ 
compass and for steering if the gyrocompass fans. 
The magnetic compass is usually carried in a stan 
called a binnacle. The binnacle holds a compass bow 
with gimbal rings that keep the bowl level when the 
ship rolls. The compass card with its needles la 
mounted on a pivot in the center of the bowl. 
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Oa the forward inMde edize of the 
Compass boivl is a vertical line called 
a ‘lubbers line” This marks the 
' dead ahead ' point of the ship To 
steer, the helmsman iiatches the 
Ruik for his course (such as 70”) on 
the compais card, keeping it alnays 
opposite the lubber’s line 

Effect! of Ship a Magnetism 

Maenetic compasses aboard ship 
are affected by the magnetic force of 
the ship itself A steel ship is a huge 
magnet, drawing its magnetism from 
the earth during construction Its 
north-seeking pole is on the part that 
pointed north when the ship was 

built If a ship faced northeast in the 

shipyard, its north seeking pole is on 
its port bow The effect of tins mag- 
netism 18 called dsiiohon \anation . i , . , , . 

and deviation together pull the compass away fiom All but one Northein state legislMme demanded that 
true north by an amount called ‘compass eiior Congress biioufd ten slavery m the new t^ntory 

The navigator can remove most of the deviation by Chvilwarstemed inevitaUe when Henry Clay offered 
‘compensating the compass " To do this, be takes his acompiomise Other ^mtsw ere mdisput^and Clay 
ship to a “range " Here he lines up the dup with pioposed that each side jmld someUimg The North 
matkera that indicate the four cardinal directions should uUow New Mexico and Utah to organize as ter 
Then he ‘ aw mgs ship’’— that is, he pivots the slnp so ntoiies with no mention of slavery and give the South 
that the bow points to each of the markers in turn As a strong fugitive slave law The South should 
the ship pivoW, he removes the deviation on accept C^orma as a fr« state and ^ow prohib- 

heading by placing coimter-a< tmg magnets m the bin- ition of slave tiade m the Distiict of Columbia 
uucle These offset the deviation by attneUae the All spiing and summer of the jear 1S50 the figJit 
compass in an opposite diiection measuiee was waged on the floois of Con- 


9 — COMPROMISE OF 1850 

Compass plants The ordmary position of a leaf 
13 apinuxiinatdy boiizontal But in regions of in- 
tease sunlight and dry aii certain plant*, such as the 
AurtialiMi eucalyptus, have come to turn their leaves 
edgewise to escape the drying heat of the midday 
-on To obtain the needed light, the leaf turns its 
flat surface to the morning and evening raj-s As a 
result the leaves point either north or south, two of 
the four cardinal directions and so such plants are 
called compass plants The roeinw eeds of the praine 
and the pneUy lettuce of waste ground are among 
the most evounun of the compass plants of America 
Compromise of isso At the 
close of the MeMcan It ar in ISIS, 
the United States owned vast 
stretches of territory w ithout loc si 
government All the land now 
mcluded in the states of New 
Mexico, Arizona, and California 
was still unsettled But in 1S4S 
gold was discovered in California 
Thousands of people, chiefly from 
I the Northern states, rushed to the 
gold fields In a few months some 
SO, 000 adventurers had settled in 
the new mining region 
To maintain order and adminis- 
ter justice in these settlements, an 
established goveramentwasoeedr 
ed Cahfomia asked to be admitted 
to the Union as a ' free state 
one which would not permit slav 
eiy But tba United States had 
entered the w sr with Mexico large- 
ly to satisfy the South, smee the 
South want^ tew territory which 
could be divided into slave states 
if Congress granted Californus 
request, it would run counter to 
Southern mteiest 
Throughout the South protest 
rtiEetin^ were held Senator 
Toombs of Ceorgia declared in 
Congress, “I avow in the prescnie 
of the livmg God that if you seek 
to drive us from California, I am 
f for disunion " The Northern 
S states vvere equally insistent that 
slavery should not be extended 
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gress. The aged Webster supported Clay. He had 
been opposed to the war with Mexico, but that was 
a thing of the past and his aim was to preser\-e the 
Union. In his famous Seventh of March speech he 
declared that slave labor could never be profitable in 
Xew iMerico and the Xorth would be losing nothing 
by granting this concession. It was not necessarx’ to 
exclude it by law of Congress; it was already excluded 
b.v ‘"the law of nature." The antislaveiy srunpa- 
thizers of the Xorth felt that Webster had become a 
traitor to the cause of liberty. Their condemnation 
is shown in the poem Tchabod’, bj- the Abolitionist 
poet, iiliittier: 

From those great eyes 
The soul has fled 

When faith is lost, when honor dies, 

The man is dead. 

Then, pay the reverence of old days 
To his dead fame. 

Walk backward, with averted gaze, 

.■knd hide the shame. 

After a fight of eight months Webster and Clay 
secured the passage of the laws which are known as 
the Compromise of 1S50. This measure did not 
prove, as Webster had hoped, “a finality that would 
give peace to a country long distracted bv the quarrel 
over slavery.” It merely postponed the ineiitable 
Civil ar for another ten years. This ill-fated com- 
promise was the last service rendered by Webster 
and Clay to their country, for both died in 1852. 
Concord, ILxss. .About 20 miles northwest of 
the city of Boston lies the beautiful little town of 
Concord, famed for its historical and literary asso- 
ciations. It is more than 300 vears old, haiintr been 
settled m 1635. Its fine old homes and quiet elm- 
shaded streets reflect the dignity and charm of col- 
onial days. Hundreds of tour- 
ists visit Concord, for here was 
fought one of the opening 
battles of the War for Inde- 
pendence (see Le.\ington and 
Concord, Battle of). Here also 
may be seen the homes of a 
group of famous .American 
authors. 

In the Old Manse, built bv 
the Bev. H lUiam Emerson in 
1/66, Ralph Waldo Emerson 
VTote some of his best works. 

Xathaniel Hawthorne added to 
its fame by liis XIosses from an 
Old iNIanse’. Xear Emerson^s 
later home on Lexington Road 
stands Orchard House, the 
home of the .Alcotts. where 
Louisa !M. Alcott wTote her 
famous stories and where her 
father. A. Bronson .Alcott, 
lived whileheconducted (LSTIU 
SS) the Concord .School of Phi- 
losophy in a building nearbv. 


The happy family life depicted in ‘Little Women 
fers to an earlier residence in a little house close bv. 
known to them as the Hillside. Eanthorne late: 
obtained possession of it and renamed it Waysdi 
ileg's Dovecote in ‘Little Women’ is the .Alcott cot- 
tage on Main Street, in which the family liied wia 
they first came to Concord. On the same street h 
another house which the wandering family occnpi^i 
for a time and which later became the home of Heny 
D. Thoreau, the famous author of ‘Walden’. .All ttsc 
literary friends — Emerson. 'Thoreau, Hawthorne, aid 
the .Alcotts — now lie in the beautiful Sleepy Holbv 
Cemetery, on the outskirts of the irillage. Populafii'z 
(1950 census). 2,299. 

Concord, X. H. From the center of Concord rises 
Xew Hamsphire’s green-domed granite Stateloine. 
Other govenunent buildings rise about it from idd; 
green la urns. The business district surrounds this are:. 

Concord, situated amid fertile fields and profitable 
granite quarries, lies on the west bank of the ile.Tr 
mack River about 75 miles northwest of Boston, Mas. 
It is a transportation and financial center. Employ- 
ment is offered in railroad shops, in printing, and b 
manufacturing electrical equipment, leather go/jh- 
and silverware. State institutions border the city. 
Xearby are Bear Brook State Park, St. Paul's Scb™-] 
for boys, and the birthplace of l^iary Baker Eddy, 
founder of the Christian Science movement. The fc^ 
mer home (now a museum) of Franklin Pierce. Hth 
president of the United States, and the Historical 
Society building are ivithin the city. 

Settled as Rumford in 1727. the site was re^w 
Concord in 1762. It was made the state capital u 
ISOS. The Statehouse. built in 1819. was remodeM 
in 1866; an aimux was added in 1911. Populat.a 
(1950 census). 27,988. 
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The ARTIFICIAL STONE 
of the 

CONSTRUCTION 

industry 

^ONCKETE The artificial stone called eonerrte is 
^one of the moat widely used build ng materials It 
IS relatively cheap long lasting and can be molded to 
any needed diape It can be made porousorwatert ght 
heavy or light and mil harden to a stonelike substance 
even under water It is made into sidewalks roads 
hndge» dams buildings of all kinds dry docks and 
many other useful things 

Concrete is a mixture of cjjrejafee (-sand gravel 
crushed stone slag and smilar materials) cemml 
andtfoter Theceraent most used in concretes is port- 
land cement (for manufacture and tjpes see Cement) 
The water and cement form a paste that coats each 
piece of aggregate and fills all spaces between them 
The paste hardens bonding the whole intoahDrdina<s 
Aggregates 

There are both /ins and coarse aggregates Fine 
aggregates are particles that measure ^ inch or 
smaller in the largest measurement coarse aggregate 
p eces range from J to 6 inches and larger No piece 
of coarse aggregate should be more than one fifth the 
thickness of the finished concrete Aggregates and 
water must be clean and free of oiganic matter 

Ordinary concrete weighs about 160 pounds per 
cubic foot Lightweight concretes can be made hy 
adding materials that cause swelling orbj us ng bgbt- 
weight aggregates such as tinders pumice or es 
panded clay mica shale slag or slate 

Mixing Concrete 

For home use in sidewalk® walls and basement 
floors the usual mivture is 1 2 3 (1 part cement 2 
parts aand and 3 parts stone or gravel) These are 
thoroughly blended together either by band with » 
shovel or m a mechanical mixer Then only enough 
w ater is added to make the mixture stifBy plastic 

For small home repairs the diy ingrcdienta of * 
suitable mixture can be bought already blended To 
make it ready for use it is only necessary to add water 
and mix Forlargejobs concretecanbcniixedattbe 

building site or purchased ready tniied The latter is 
prepared at a central plant and carried to the bu Id ng 
site m trucks that agitate it to keep it plastic Another 
concrete is (ranstf miied the dry ingredients for this 
are put in a mixer mounted on a truck As the truck 
travels they are blended and water added Water 



nay be kept from the mix until the truck is near or 
reaches the building site 

Placing and Finishing Concrete 
A properly mixed concrete will not pour It must 
be placed It w placed into forms which determine 
the shape the easting » to take Forms ma> be made 
of turner plywood or metal The> must be oiled or 
moslened to prevent the hardened concrete from 
steking to them A spade or other tool i® worked up 
an! down m the ennerete shortly after it is placed to 
remove entrapped air The concrete is then compacUd 
by tamping toe surface or by the use of roechamcal 
vnbratora 

Excess concrete is remov ed by eencding — advancing 
a stra ghtedge (such as a 3 by 4j along the top of the 
form with a sawing mot on A relatively smooth non 
skid surface is achieved by fiooiitig — smoothing and 
grid ng by gently working the exposed concrete with 
alghtmetid wood or cork tool having a flat surface 
calleda float Smoothersurfacesaiemadeby work 
mg with a steel trowel — tromUng A rough nonskid 
surface is given by broomtny— bruslung the almost 
hard conctete with a hair or wire-br stled brush 
The Strengths of Concrete 
The th ef cause of pnoi strength in concrete is the 
use of too much water in the mix For oidinary con- 
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TWO PRINCIPAL WAYS OF USING CONCRETE 



A Side of this tnick-mounted mixer has been cut away to show The ends of reinforcing steel rods rise above sections cf ccr- 
how aggregates, cement, and water are mixed as the truck crete walls that have hardened m place llie woiAmen fire 
travels. Such concrete hardens mto position at the bmldmg site. readying the surfaces for placmg the next higher sections. 



Crete the proportion of water is si\ gallons (less i 
^e sand is wet) to one bag (94 pounds) of cement 
^ns a stiffly plastic concrete that in the slum. 

(the fall of concrete placed in a cone of pre 
scnbed sue when the cone is removed) slumps bu 
dots not lose its cone shape. A too-wet mix is sloppy 
m It the heavier aggregates sink to the bottom an, 
the cement paste leaches out. 

To attain the greatest possible strength, eoncret 
must be properly cured. In curing, conciete should b 
kept wet for three oi more dajs. In winter, freshh 


placed concrete must not be permitted to freeze. Con- 
crete generates some heat as it hardens. In mildli 
freezing weather, sand, straw, or tarpaulins throini 
o\ er the concrete wiU keep in sufficient heat to prertnt 
freezmg. In se\ ere cold, concrete is kept warm mth 
sto\es called salamanders, with warm-air blowers, or 
with steam. 

Concrete’s greatest strength is under pressure («’ - 
pressron). Shearing or tension forces tend to cKCi 
and break it. Shearing and tension strengths can 
be increased by reinforcing or by presiressing. 

Concrete is reinforced bj' placing it about steel tod' 
or ware. Thus the reinforc^ concrete has the natnial 
strengths of both steel and concrete. Concrete is 
stressed by placing it about mechanicaffl stretched 
steel rods or wires. The stretch of the steel is main- 
tained after the casting has hardened either b\ the 
bond betw een steel and concrete or bj anchormgfe 
ends of the steel to the ends of the casting. 
another way is to stretch steel through holes m a - 
ready hardened concrete. The stretched steel in 
attempting to resume its natural length, keeps t e 
conciete under great pressure from both ends icfc 
pressure prerents it from cracking and bieaUnS 
under great shearing and tension forces. 


isozne uses ui . 

Precast concrete is made in several standard 
cast at factories. These include doorsills, hnw' 
beams, blocks, bricks, tile, pipe, and decora ^ 
pieces (For a picture of especially fine decora < 
precast concrete, see Baha’u’llah.) n * nJ 

In liU-up construction, walls are cast cm a 
tilted up into position after they have 
Terrazzo is a highh’ poUshed concrete used 
It contains colored* aggregates, usually crushed m-‘ 
ble. After it has hardened, a special machine ' 
off a thin larer of the concrete, thus exposing ® ' k 
face of coloi^ stones. This surface is then po 
until it gleams. 

Grout IS a fluid mixture of cement and wa 
which fine sand is often added. Pressure groutin= 
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PREVENTING A TRACK WASHOUT 



A coacrtte made of cement «ad «it<r, to which sand a come- 
tutiei added ta called grout Forced in o pos tun b; an or bp 
draulie pressure it bmds the ilones into a firm tubgrede 


fore ng the grout by either a r or hydraul c pressure — 
la used to firm oil well cas ngs to stab 1 se a watery 
eubgrade of ra Iroad tracks and to strengthen mason 
ry aalU and dam foundations that ha e becone 
weakened Gravity grout ng used to bond p eces of 
track ballast is done by pouring grout over ballast 
stones 

£«{ ement is a coscreto used in constructing lightly 
traveled loads airport runways and irt gation canal 
linings Its aggregate is the earth found at the con 
struct on ste This is broken up pulverized endlhor 
oughly blended with cement ^Vater is then mived in 
and the nhole is compacted So 1 cement is usually 
lurlaced with bitum nous (black top) materials 


Asbestos eemenf is a 1 ghtneight concrete used for 
precast ng dungles sheath og inter or linmgs in 
sulat ng boards and intenor decorat ve p eces As- 
bcst(» cement can be sawed like wood 
Next to hu Id ng construct on roadmaking provides 
the greatest use for concrete As a road surface con 
Crete offers both a low maintenance cost and a long 
life om concrete can be resurfaced w ith bituminous 

materials or n ith a layer of new concrete 
The TortUnd Cement Assonat on supported by 
most cement manufaetunng companies develops new 
and improved cement-usmg products and methods 
It carries on a naton wide program of education on 
the best waysotus ng cement and concrete Its find 
ings are made nva table to all users of cement (For 
pictures and uses of concrete see also Architecture 
Brdge Du Id ng Construct on Caisson Dam Roads 
and Streets ) 

Condor The migVty condors are the largest of 
vultures and among the largest of birds Full grown 
they have n wingspread of from 8 to II feet and a 
body 3 feet tong One genus I ves m the h gh Andes 
of Peru and Ch le above all other animal and plant 
I fe another genus Lves n the S erra Madre of Cal 
forma To prevent the Cal forma condor from disajy 
pear ng a special condor reservation is mamta ned 
ID Los Padres Nat onal Forest 
These giant b rds have all the unpleasant hab ts of 
the vulture group but when flying they are among the 
most majestic of creatures ^^'hen the condors says 
Charles Darwin are wheeling in a flock round and 
round any spot their fl ght is beautiful Near Luna 
1 watched several for nearly an hour without once 
taking of! my eyes they moved in large curves do- 
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scending and ascending without giving a single flap.” 
On the ground, however, thej’’ are clumsy, and to lift 
their hea\y bodies they require a long running take- 
off. For this reason they prefer to perch on high 
cliffs from which they can swoop off easilj’’. 

Fewer than a hundred individuals of the California 
condor exist today. Although it is rigidly protected 
by state and federal law, advancing civilization has 
doomed it to e.xtinction. Like all the ^niltures, it 
lives on carrion. With wild animals greatly reduced 
in number, the condor finds it increasingly difficult 
to obtain a food supply adequate to its great size. 
]\Ioreover, it laj'^s only one or two eggs in a season. 
The eggs take about seven weeks to hatch, and the 
young develop very slowly. They fly when they are 
about a year old but remain with the parents for 
three j’ears. The nest is simply a bed of leaves in a 
cave or under an overhanging ledge of rock in the 
most inaccessible mountain heights. 

Condors are the hea^dest flying birds, weighing up 
to 25 pounds, and only the wandering albatross has 
a greater wingspread. They are grajdsh-black, and 
the wing feathers are edged noth white. TWiite patches 
on the forepart of the undemang are conspicuous as 
the bird soars overhead. The head and neck are bare 
of feathers, and the skin is wrinkled and reddish- 
orange in color. The male Andean condor has a large 
red comb and wattled neck. The birds have powerful 
beaks but the huge claws are not formed for gripping 
and cannot carrj' prey. The scientific name of the 
California condor is Gymnogyps califomianus; of the 
Andean, or South American, condor, 'Vultuv grypkus. 
Coney island. From hlemorial Day until mid- 
September Coney Island is thronged with millions of 
New Yorkers seeking amusement and relief from the 
city’s heat. Here a long, broad boardwalk looks out 
over a beach that is protected from sea erosion by jet- 
ties and breakwaters. Boats, subways, buses, and 
pnvate cars brmg fun seekers to the spot. 

The shoreward side of the boardwalk is lined with 
food and drink stands. In back of these are restau- 
rants, dance halls, and two large amusement parks 
these last have roller coasters, chute-the-chutes, air- 


BIRD OF THE MOUNTAIN HEIGHTS 



This habitat group in the Chicago Natural History Moscm 
shows a pair of California condors outside their nest on a loitj 
mountain ledge. The egg is incubated by both birds. 


plane spins, merr 3 ’-go-rounds, Ferris wheels, cracl- 
the-whip, a parachute drop, and man 3 '^ other kinds of 
thrill and fun rides. 

Coney Island is a peninsula that hooks westwra 
from Long Island’s southern shore. It lies irifto 
Brookl 3 ’n. At one time Coney Island Creek, a tidal 
channel now filled in, separated Coney Island mm 
Long Island. Because of the large number of 
it once harbored, the Dutch settlers probably called 
it Konijn Eiland (Rabbit Island). • j r, .i, 

The eastern tip of the peninsula is occupied b) tne 
residential area called Sea Gate; the western 
is populous Brighton Beach. All was once called 
Coney Island, but now only the amusement area an 
the residential district adjoim’ng it on the north are 
called by the old name. , , 

Cone 3 ' Island -started -as a resort for the 
with the building of a hotel in 1829 in rvha ^ 
now Sea Gate. Over succeeding 3 'ears a pau “ • 
bathhouse, and more hotels were added. Since 
1870’s new highwa3'S, rail lines, and the subwa3 ' 
brought millions of the less wealth 3 ' to the reso 


CONEY ISLAND BEACH ON A HOT DAY 



^'and. Behind the beach 'he the 

“e most popular is at ment stands, and entertainment facilities of many am 
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TOe RISE and FALL of the CONFEDERACY 


C ONFEDERATE STATES OF AMERICA Detmen 
Dec 20 1S60 aadFeb I IS61 se^ensoutherastates 
declSred their withdrawal (secession) from the United 
States. Three days later at Montgomery Ala they 
orgaoued a separate and independent government 
called the Confederate States of Atnenca The states 
that set up this goiemment were South Carol na 
\fississjppi flonda Alabama Georgia Louisiana 
sad Texas Jefferson Davis of Mississippi was elected 
president and Alexander H Stephens of Georgia was 
chosen vice-president (see Davis Stephens) 

The movement for independence was bailed on the 
claimed right of any state to aecede from the Union 
The preamble of the new Confederate eonslituDon de- 
clared that each state nas acting m its sovereign 
and independent character This right had been as- 
serted at earher periods m Amencan history (*ee 
States Rights) ^e^er before however hadthemue 
been charged with the emotional factor of the abob 
bon of Isegro slavery The constitution of the Con 
federate States reflected the then prevailing bebef 
m the South that slavery was the only practicable 
status for the Urge hegro popuUtion of that section 
It forbade any legislation impamog the inst tubon 
of slavery although ltd d prohibit foreign slave trade 
The remainder of the constitution was largely based 
on that of the Union froni which the states of the 
lower South were withdrawing Among the modifica 
t onswereaeix year term for the president whocould 
not succeed himself The president was given the 
right to veto sepante items of appropnation bills 
Congress was prohibited from passing any law that 
telated to more than one eubject It was also for 
bidden to adopt a protective tonff on imports 
The Three Branches ol Goremmeat 
The legislative branch of the government was the 
Confederate Congress, consisting of a Senate and a 
House of Representatives Its work was lessened by 
adoptmg all Umted States statutes consistent with 
the Confederate constitution On the other hand it 
had todeal woth the difficult problems of war Within 
the Congress there w ere no recognised party divisions 
Members tended to fall into administration and anti 
administration groups on personal grounds 
The judicial system of the Confederacy ecmsisted 
rhieflj’ dietnet courts Jocsted la tie eJd /edwaJ 
judicial d stnets The ill-defined junsdiction of cireu t 
courts was abolished (a step followed half a century 
later by the Umted States) Provision was made for a 
supreme court but it was never organised because of 
hitter controversies m Congress over its junsdicton 
and powers 

The executive branch consisted of Departments of 
State Treasury War Navy Justice and the Post 
Office The heads of these departments made up the 
president s Cabinet. Fourteen men held Cabmet 
offices In order of their terms of service they were 
Secretary of state, Robert Toombs R M T Hunter 
and J P Benjamin secretary of the treasury 


C G Memmmger G A.Trenholm secretary of war 
L P Walker J P Benjamin G W Randolph James 
A Seddon John C Breckmndge secretary of the 
navy Stephen R Mallory attorney general J F 
Benjamin Thomas Bragg ’ITiomaa II Ratts and 
George Davis postmaster genera! John H Reagan 
Four &!ore States Join the Confederacy 
The election of Abraham Lincoln as pres dent of 
the United States bad touched off the senes of seces- 
sions By the tune Lmeoln took office four months 
later the seceding states had taken possession of most 
of the forts and other pubhe property of the Un ted 
States lying with n their borders In Charleston 
Harbor however Fort Sumter still garrisoned 
United States troops The Montgomery government 
Ordered its forces at Charleston to fire on and reduce 
Fort Sumter The bombardment began on April 12 
1861 the fort was surrendered on April 14 On Apnl 
15 President Lmeoln called for troops to be used 
against the secedmg states Two days later Virginia 
caught between two warnng nations and forced to a 
choice took Its firit step toward secession Itwasfol 
lowed ID turn by Arkansas North Carolina sndfinally 
(on June 24) by Tennessee 
The four additional states joined the Confederacy 
Upon \irgiiiia8 invitation the capital of the new 
nation was moved to Richmond in May and June 
1861 The number of stare m the ConMerate flag 
ongmally seven was increased to 13 in recognition 
of member states plus Kentucky and Missoun 
Neither of these two states scced^ although both 
sent representaUves to the Confederate Conjrress 
The war which began in 1861 cont nued for almost 
four years (see Civil Dar Amencan) The 11 
Confederate States had a total population of about 
9 million of whom some 3^ million were sUv es the 
23 states remaining in the Union bod a population 
of about 23 milhon The difference in resources was 
even greater than the difference in population Most 
of the industrial power of the nation was m the 
Union States which had the further advantage of 
overwhelming naval strength This sea power was 
effectively used to blockade Southern ports 
Some advantages did he w ilh the Confederacy It 
stood ott the defensive not seekmg to conquer the 
Dejob States but only to resist rffiutsi to occupy the 
South It operated on mtenor lines so that even 
though its railroads were less in extent and m capacity 
than those of the North it was able to shift troops 
from one theater of act on to another It had the 
handicap of its own emphasis on the nghts and m 
dependence of its individual states Several states 
asserted these rights at such times and m such ways 
as to weaken the general effort of the Confederacy 
First Three Yean of the War 
In Uie beg innin g of the struggle both sides re- 
lied on short-term volunteers — the Umon for 90 
days the Confederates for one year During the first 
12 n»inth 8 of thewar despite the dramatic victory of 



The first legislative body of the Con- 
federacy was the Provisional Congress, 
which convened during 1861. Here the 
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the first battle of ^Manassas, or Bull 
Run, tlungs went badly for the 
Confederacy, ilissouri nas lost 
to the South as nas northern 
Arkansas, more than half of Ten- 
nessee, and important positions 
on the seacoasts. A Union fleet 
held the mouth of the JMississippi 
Ru er and threatened Xew Orleans. 

In this state of aflFairs, the Con- 
federacy adopted conscnption, a 
course soon followed by the Con- 
gress of the Umted States 
The second jear of the nar 
opened with the loss of Xen Orleans 
and Memphis and with a Union 
army in sight of Richmond The 
course of eients nas reversed, 
hower er, when Stonenall Jackson’s 
brilliant campaign freed the Shen- 
andoah Vallej and Robert E Lee 
took command of the nenly named 
Army of Xorthem Virginia. Lee 
drove George B McClellan from 
Richmond and, m a series of bril- 
liant \nctones, threatened IVashmgton and crossed 
the Potomac mto Mao’land. IMeannhile in the west, 

Gen. Braxton Bragg dro\ e his Army of the Tennessee 
into Kentucky, almost to the Ohio Ri\er. He was 
compelled to withdraw, howeier, after the battle 
of Perrjwille (Oct 8, 1862). Earher Lee had to lea\e 
Marj-land after the battle at Sharpsburg, or .Antietam, 
on September 16 and 17. ’ 

The battle of Antietam was enough of a Union i-ic- 
tory to warrant President Lmcoln’s issuing his pre- 
liminarj- Emancipation Proclamation (see Emancipa- 
tion Proclamation). It was to become effective on 
Jan 1, 1863, and w as to apply only to slar es in states 
still resisting Umon arms at that tune. More im- 
portant it served to make the war a crusade against 
slaveo' as well as a conflict to preserve the Union It 
thereby effectively ended any possibility of forei-m 
interv ention on the Confederate side. 

Dumg the remaining 5 ears the tide of war slowly 
turned against the Confederates Lee’s invaaon of 
Vennsjlvama ended in defeat at Gettjsburg. Tlie 
-Orth gamed control of the Mississippi River, cuttmg 
off the ^estOT South from the remainder of the Con- 
ederacy. railroad hues connecting the central 
^outh with the eastern section were cut. In the 
Shenandoah Valley and elsewhere Union forces de- 
liberately destro.ved the South’s -facflities for pro- 
ducmg war supplies. ‘ 

The Southern gov emment had started out with Iii<rh 
hope of foreign support, particularly from Gr^t 
Bntam and Fiance. To create an artificial scarcity 
Confederate government pro- 
hibited Its export m the early days of the war. Later 
they could not get it out m sufficient quantities be- 
MUse of the effective blockade. The Confederate 
States never gamed diplomatic recognition as a na- 
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president of the Congress, HorreB Cc-i 
of Georgia, presides over a session in u 
first capital at Montgomery, Ala. 


tion, much less foreign intervention. Europe’s chid 
contribution w as m the form of navy cruisers (of wLch 
the Alabama was the best known). These warslujh 
did much to disrupt Union sea-borne commerce 
The Confederacv' was never able to solve its nDan- 
cial problem. As a result the successive issues o 
Confederate paper money lost more and more pur- 
chasmg power until they finally became of no vslu” 
Estimates of the amount of money printed b} ^ 
Confederate government range between one and two 
billion dollars. To this should be added perha^ 
another half billion dollars of notes and 
currency (“shinplasters”) issued by states, hm 'i 
railroads, and other business organizations. 

The End of the Confederacy 
Late in 1864 it became apparent that the Con 
eracy had no chance to win the war. The fall oI 

THE CAPITOL AT RICHMOND 



^ the spring of 1861 the capital of the Confederate 
Amenca was moved from Montgomery, Ala , to Ricnra 
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CONFUCIUS 


THE DEATHBLOW TO THE CONFEDERACY 



Grut (etnttr luecd) «t Appomattox Court Hoos« Vt 


lintaTiasfolloiedbj theroutofOen JohnB lluvds 
^rmy of the Tenneswe and the virtually unopposed 
march of Gen ^Ailliatn T *'herrtian to bavAnnah 
Unsuccesoful attempts nere made to ncKutute a 
peace mth President Lincoln at Hampton Roads 
(Feb 3 1665) Three days Uter President Dams 
appointed Robert E Lee to tlie position of general in 
chief Inanother sixdajs \tilniinBton lastConfeder 
ale port open to blockade runners ^as closed bj the 
fall of Fort Fisher 

Peter«burit Va fell on Apiil 2 I860 and Rich 
mond had to be evacuate 1 Lee fought on for another 
iteek then surrendered at Appomattox Court House 
on April 9 There was still scattered fighting in the 
Ca ohnis m Texas and on the high seas Tor all 
practical purposes hoflever the Confelerate States 
of America came to its end with Lee a sunendei 

The Confederate States had to accept the recon 
struct On terms imposed upon tl cm by the federal 
goiernment After fulfillm? these terms each state 
was allowed to take its place in the Un on on on equal 
foot ng n th the otl er states P 1 1 cally the peno I 
of reconstruction was lyrmnleted n 1677 1 conomi 
cally the effects of tl e war lasted much longer (TI is 
period is discu-<M!l in tie article lie onsliu tarn 
Period see ofso Johnion Ai diew ) 

Confucius (lan-Zus/ius) (551’ 478 bc) Oieday 

aboutSOOyearsbefoieChiist the Cl mesephilosopl er 
Confuc us and his disc plespxssel agiavejmcl wheie 
a woman was weeping at a new ma le giave H ey 
asked the woman why she wept StleanaweieJ My 
husband s father was kille 1 here by a Uger and my 
husband also and now' my son has met the same fate 
When they asked her why she did not leave so fatal a 
spot she answered that m this place thcie was no 
oppressive government Remember ths my ehJ 


dien srd Confucius oppressive government is 
fiercer and more feired than a tiger 
In such teaching and with such wise sayinp Con- 
fucnis spent hjs life trjing to bnng men to a right 
node of living and a respect for the teachings of 
the w ae men of old He always said of himself that 
henasa transmitter notamsker He collected and 
edite 1 the poetry the music and the historical wTit- 
rags of the days still older than his own which he 
cons dered the golden age 
Confuc us laid no cla m to bemg more than a man 
Yet when he died he was revered almost as a god 
Ten pies were erected m his honor in every city of 
Cbma His grave is visited yearly by many pilgrims 
and I s teachu^ are deeply respected 
Thoi^ Confucianism is commonly called a religion 
it is rather a system of ethics or good conduct Con 
fnciusdid not talk of God but of goodness He did not 
teach about any god saving s mply Respect the 
gods but have as little to do with them as poss ble 
His entire attention was centered on making men 
better in ths Ife and his analects are wise sayings 
6 m lar to the Proverbs in the Bible He taught men 
to be honest upright fa thful and obedient to those 
in author t> His most famous rule of conduct is the 
negative golden rule which says hat ye would 
not that others should do unto you do ye not unto 
them Every Chinese particularly the elucated 
knows scores of these uyings by heart 

Confuc us IS tl e Latiniied form of this philoao* 
pher s Ch nese name which was A ung/u-fie mean 
ing the master kung He was born in what is now 
the province of Shantung of a noble family His father 
was poor and died when the hoy was three years 
old Hewasresredby his mother and proved a model 
son W hen he was only sx people noted h s fondness 
for setting out sacrifices and for ceremony He mar 
ned when he \ as 19 years old After hts man age 
he worked for the governor of h s disti ct fiiat as a 
keeper of atoies and then as an overseer of parks 
and livestock At the age of 23 he began hiy 1 few 01k 
as a teacher by establish ng a school He accepted 
valuable aid from some of his students but he also 
jjMightUio^who could afford to pay only asmallfee 
He woul I not keep a student who w ould not earnestly 
try to learn or one who had I ttle ability When h 3 
mother died f e was so stricken with grief that he spent 
27 months moummg m s litude 
After some yeirs of tejolung an I tiavel he settled 
inbhxntunganltl eie spent 15 years When he was 52 
yeais old le was rewaided by an appointment us 
governor of a province He performed his task so 
well that a neigl boi ng governor became jealous and 
plotted h s overthiow Confucius then went into 
voluntaiy exle anl wandeied about for 13 years 
bal lened an 1 d scouiaged 1 c returned to his native 
sUte in his (Wth year and U ed three years later He 
had one son and t VO daughters To lay thousands of 
Chinese claim descent from them Tl e folio vera of 
his teaching number more than 300 million and theyf 
oie found not onlv in China but all over the woilj 
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LIVING in the 
HOT, RAINY 
Basin of the 
CONGO RIVER 

^OXGO RITER. Eveiy second 
of the day and night Africa's 
great Congo River pours 1,200 - 
TOO cubic feet of vrater into the 
Atlantic Ocean. Its vast stream 
has bitten deeply into the ocean 
floor, and the brown of its silt- 

filled waters can be seen 30 mdes t 

out at sea. Only the flood of I 
^outh Amenca's Amazon River 


434 



^nater. The Congo and its 

"^“jy^^i^c^eS.OOOnnlesin- . ..--w 

roiny thousands of mightr Congo” Rrr^^^^Ss 

tta “1““' '« »» 


* 1 , r — Jt4uare miles, anaraq ^ 

equator aSd e^from^ Atk^h°n^°“^^ 

of the wav a^"T£ ‘ "ot thirds 

ceives the sun's hottest eqimtorial portion re- 

2 ^?w 2 r " t 

bj™ wSalSj SS. np'l LT-'"’ 

southern part o/ the ba^dn ^ 

nmve, £ch°L.^,t^t ■’"O- « 

bon, nnd (be land o co,e“ d”Sb ^'1"'?*' W- 
Trees nse alona the banLcnf cm n grass. 

Milhons of animals feed hplr^!ir“'^®™Sstreains. 


hippopotamus’ wide back looms darkly just ahoreth- 
surface. AliUions of mosquitoes and gnats fom t — - 
mg cloutfr. Among the insects is the dread 
nj . Its bite causes a disease called nagana ia cstA 
and sloping sickness in humans. People canno: 
cattle in the region. 

. Travel through the vegetation-choked rain frs" 
IS difficult. Here and there men hare cut paths rh: 
big knives and axes. They sometimes follow na- 
trampled down by elephants and other aarasi 
Travel over the rivers is easier. The natwe m 
gh’de along the Congo in dugout canoes, and stem- 
boats carry passengers and freight. 


The People of the Congo Basin 

iliUiVr^ ofr^al- of of people live in the Congo basin. 

buffa4 or tre^ le^^ f^w thousanA= are wMe o-^ 

Lions giraffes, and ~ P‘^- The Europeans came only after Stanley fiiw H 

the tall crS,~~ '• “od other beasts of prerslinkfhmi Congo's course in the ISTO's (f'e StoE-r' 

taU gra^.es hunting grmss^tingT^SS government, mining, and ptotrt 

* Ou. ofecjals- ImHprc on/I A Irki-r rtf bci.— 


I ^ow People 

I Live in the 

Forest 


^ ^ govermnent, miniDg, ana pt 

ofncials, tradei*. and missionaries. Most of tte b 
ne:^ trithin the Belgian Congo, a colony of Btli 
i^ee Belgian Congo). 

Among the Xegroes, some, called are Pp* 

^es. They grotv only as tall as a l2-vear-o!d Ane" " 

bof Ty»r-+««J .-.f 1 * - •' • 


Ls the rain forests of the - 

Bwm trees grow imm ^ 1 ^““’ 

TO feet above the orn^^ *''’Sroe=, some, cauea egnea* 

the bi-^ones^An^^ tocrether u!!rfp ’ grow only as tall as a l2-year-old Acer' 

grow ^ ffiVh*as ^'^^es aSd tree feme ^ead of planting gardens, they get fh&;‘ 

still smaller nlanfs j' ™^tted undergrowth nf hunting and fishing and by gathering wild nt 
■™es twist md tur^hro and h'ttle make erode shelters of 

together. The siTis ^huf ^ tie it aU 

ground, up trees, and he alonJb^Tf^^^®^ over the 

sere^ at chattering monke^ T 
-ay nvershoal to ron itself;mii 


y ® ^ ii5mng ana Dv gaic 

and edible plants. They make crude sneiteis >.'( 
but they stay in one place onlv a short iiii!°- ■ 
ii\ e deep m the forest (see Fygmy ). 

Afost of the people of the Congo basin are 
Aegroes. The word “Bantu” can mean just one Fe"= - 
persons. The Bantu are divided bfo 
tnbes and speak many languages. The languajer 
veiv- much alike. Because thej* lire in a hot rj 
chmafe, they wear few clothe and construct 
ouses. One tribe may build round houses of 
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and grassland animals like to eat garden plants too. 
iMen guard the garden at night. 

The Work of the Men and Bojs 

The men are hunters, fishermen, and craftsmen. Tlie 
bo3'S learn these arts from them. Tlie tillage black- 
smith knotvs how to make iron from iron ore. He can 
fashion iron into hoes and rakes for garden tools. He 
makes razors, arrowheads, and spear points. He also 
is skilled in pounding decorative rings from copper 
and brass for arms, legs, necks, and noses. Men make 
canoes bj’ burning out the center of big logs. Thet' 
weate baskets and other articles of raffia and uicker, 
and carve combs, figures, masks, and statuettes of 
ivorj' and v\ood. Some pound the soft inner bark of 
certain trees to make cloth. All the men know how to 
weave fishing and hunting nets of ^ines. 

The hunting nets are set deep in the forest or grass- 
land. Then men and bo.vs drive monkej's and other 
small game into them. Most of the fish nets are of 
the dip varietj’. 

The men hunt with guns, bows and arrows, and 
spears. Favorite game are wild pigs, antelopes, mon- 
kej-s, buffaloes, hippopotamuses, and elepliants. 
The3- use snares and pits to trap game. .An elephant 
pit is dug deep and large, then covered over w ith a light 
floor of poles, earth, and underbrush. \Mien an elephant 
steps on this, the floor breaks and drops the animal into 
the pit. Huntmg tnps often last a week or more. The 
meat of the kill is smoked to prei ent it from spoiling. 

The men and bo3's also hunt for palm-nut trees. The 
nuts grow in great bunches. These are cut down and 
carried back to the tillage. There oil is tramiied out 
of the husks under the villagers’ bare feet. Palm oil 
is used b3’ the village women 
as butter and for cooking. 

The vei3' hard palm nuts 
are saved. The men load 
these into canoes and joume3- 
to a trading post, where the3- 
trade them for such things 
as cloth, brass, copper, guns, 
shells, and salt. The men 
also cut down timber and 
sell it to the river-boat cap- 
tains for fuel. 

Evening in the tillage 

Supper is the Bantu’s prin- 
cipal meal. For it the women 
and girls bring fresh vege- 
tables, bananas, and other 
produce from the garden. .A 
favorite dish is made of 
chicken, cassava dough, and 
green peppers cooked in 
palm oil. 

The children plat' mant' 
games with tops and string! 

They have running, swim- 
ming, and canoe races, and 
they test their skill at climb- 
ing trees and wrestling. Alanv 


BANTU FISHING NETS 



taade fish nets. 

dresses of cloth, bTOgS at 

f u&ui di a wmte man ’s trading station- 


of their games grow out of the dangers of forest sri 
grassland living. In these the children play tbv 
are hunting, fishing, fighting another tribe, or tbt 
a leopard has stolen into the village and ran cf 
with a child. 

Ev'enings are bus3', happ3' times. The villagers vift 
with one another. The w omen ma3' fashion pots and 
dishes of cla3' and bake them in the fire; or they nuy 
pound flour for tomorrow’s meals from com and 
cassava roots in the hollowed end of a log. 

On some evenings the village orchestra may give s 
concert. The musicians play several instramenb. 
Among them is a stringed bow of w ood. To play it tb 
musician grips one end between his teeth and husL- 
w bile he picks at the strings. Women pla3' a sfend 
flute b3' blowing into it through their noses. Otb: 
instruments are ordinary' flutes, wooden gon«. ma- 
rimbas, and drums. The Bantu make many' ldiid> cl 
drums. With a big one they beat out messages in cod». 
The message is relay'ed by' the drums from one rilbrs 
to another until it is receiv'ed at its destination. 

Sometimes the villagers hold a dance. Congo he 
has many reasons for joy' or lament. A dance may 
celebrate the birth of a new baby, a victory over aa 
enemy tribe, or mourn the death of one of the vilb;- 
ers. Dancing begins in the ev'ening. and it may coa- 
tmue until the sun rises. Village chiefs and witch 
doctors usually' are very' fine dancers; sometimes one 
will dance while ev'ery'one else watches. 

The Village Chief and the Witch Doctor 

A village chief or headman directs the villa^m m 
their work and play'. .A witch doctor is the reliBoas 
leader of the village. The villagers think he can 
heal the sick with incanta- 
tions, dances, or magic. Thw 
believe he can save on“ 
person from the evil wish^ 
of another. He makes htt c 
bags of fish bones, colored 
stnngs, and other thinp 
and sells them to the vil- 
lagers as a protection agau® 
evil. And he conducts the 
initiation of boys into man 
hood (see Alagic). 

For the initiation he fates 
boy's away from the vnlla^ 
To see their mothers or 
ters during the teste wo 
cause the boys to fad. i ’ . 
are taught tribal secrets that 
only' men may' knoiw j . 
endure trials and bard= 

At the end of a two- ^ 
three-week period, the .= 
w ho have satisfactorily com 
pleted their tests are accep 
ed as men in the tribe. 
Working for the White > ea 
White men hire the Bantu 
men as porters for caravan-- 



m 


The porters carry 00-pound loads to fo est or grass 
land places that cannot be reache 1 by boat or truck 
In the southern part of the Belg an Congo tvh t« men 
have opened mines from svh ch they take d amonds 
tn copper cobalt rad urn and uranium Village 
“ten ate h red to work the m nes Plantation officials 
hue the village men to plant and grow such produce 
as coffee cacao sugar cane o 1 palm« and rubber 
The \ Hagers also are h red as steamer hand« truck 
drivers servants and factory and railroad workers 
Some are trained to operate rad os and telegraph 
instrur’ents 

There are few schools m the Belgian Congo Ain t 
of these are conducted by Cathol c and Protest nt 
“isuonares Bantu students often return to tier 
' lages and start schools of the r o no act as. m s- 


«ioiianea to the r own people come are encouraged 
to contnue m school They become health workers 
chemists doctois nurses and clergymen 

The Course of the Congo 

The Congo River r es as two headstrenms the Lu 
apula and the Lualaba The Luapula the eastern 
most rises m a Northern Rhodesian swamp fed by the 
Chambez River It flows northwest to Lake Mweru 
It emeiges from the lake g northern end as the Luvua 
aodflowsnorthwest The western headstream theLu 
aUba drains the r ch mm ng area of southern Belg an 
Congo It flows d rcctly no th to the meet ng with 
the Luvi a At the meet ng the half rmle-wide Congo 
s ] 00 feet above sea level 
Tl c Congo flo 's 450 ra les nortl inte ruj ted by a 
ISO-n le at etch of lap ds to the fi st of the seven 
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Stanley Palls. In this distance 
it descends only 200 feet. But in 


WOOD CARVER AT WORK 

VySJT;. 


It aescenas only zw leet. tJut in 
the nejct 60 miles Stanley Palls 
drop sharply another 200 feet 


drop sharply another 200 feet 
and swing the river in a north- 
westerly direction across the 
equator. At the lower end of 
the falls lies the river port of 
Stanle 5 wille. Up to this point 
the river is knoivn as the Upper 
Congo. 

From Stanleyville to the place 
where it again crosses the equa- 
tor, the Congo follows a &t- 
tened half circle. It then takes 
a southwest direction past Leo- 
poldville, the capital of the Bel- 
gian Congo, to the sea. The 
course from Stanlejwille to Leo- 
poldville measures 980 miles. In 
all this distance the river drops 
only 500 feet. In the 200 miles 
before it reaches Leopoldrille, 
the Congo is four to nine 
miles wide, and just above the 
capital it widens into Stanley Pool, about 20 miles 
long and 14 miles wide. In this 200 miles lie the 
largest of the river’s 4,000 islands. 

Leopoldville is situated 800 feet above sea level 
j^t east of the western rim of the Central African 
Plateau, here called the Crystal Mountains. The river 
cuts through these mountams and drops in a series 
of faUs and rapids to Matadi, 215 miles away. Ma- 
tadi, Belgian Congo’s main ocean port, stands at the 
^d of the Congo estuary', 95 miles from the sea. 
The estuary empties the Congo’s vast stream into 

hunting 



artist cuts a design in the side of a drum. 
When he has finished, animal skin will be drawn 
taut over the ends of the drum. 


the ocean through a seven-milt, 
wide mouth. 

Some 6,000 miles of the Con- 
go and its tributaries are mv- 
igable by shallow-draft, stem- 
wheel river steamers. Hail fees 
have been constructed to por- 
tage passengers and freiglt 
around rapids and falls betwea 
Matadi and lAopoldville, aroimd 
Stanley Falls, and around the 
180-mile stretch of rapids h 
the Upper Congo. The principal 
navigable tributaries are the 
Kasai, Lomela, Lomami, and 
Ubanp. 

Natural Resources 
and Industry 

Much of the wealth of tfe 
Congo basin lies in its nuneml 
deposits. In a huge soutkra 
area called Katanga, ores of ma- 
nium (used in atomic bomtg), 
radium, copper, zinc, manganee, 
and other minerals are tDined, 
Gold and silver are found in the mountamous north- 
east region. In the southwest-, along the upper Kssi 
River, a large part of the world’s supplies of indus- 
trial diamonds are mined. The most important wl 
mines lie near the western shore of Labe Tanganyika. 

The basin’s industrial development is devoted 
mainly to smelting minerals and processing for^ 
agricultural products. ’The processing industries in- 
clude pahn-oU pressing and refining plants, cotton 
gins, textile mills, rubber and sugar refineries, ana 
tobacco and furniture factories. 



{ gilt) are piajmg a game like “MoEicaJ Chairs^ yho doesnot have a cob m he- has 


- player \mio uuts> uui iia>c a. > 

suaaen signal must drop out of the game* 
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CONGRESS 

The LEGISLATIVE BRANCH of GOVERNMENT 


* pONCRESS OF THE UNITED STATES In Januaiy 
' ^ of each jear 531 men and women assemble in 
thenalions capital to represent the people ol all the 
^ states These men and women are the members ol 
- Congress — 96 in the Senate and 435 m the House of 
' Representatives 'Hiey have been efeeted b> the 
^ voters to make the laws of the United htates 

The authority for Congress is found in Article 1 
; Section 1 of the Constitution It states that All 
legislative Powers herein granted shall be vested in 
a Congress of the United States which shall consist 
'■ of a Senate and House of Representatives 
1 The establishment of two legisUtive bothes w\s 
the first resolution adopted by the Constitutional 
I Convention The members of the Convention wanted 
' to achieve a balance between the Urge states and 
I the small states First they favrored the large states 
by deciding that House representation diould be 
I based on population Then they allotted two sen 
atora to each state icgatdksa of population thu^ 

■ giving small states equal voting power with large 
ones The establishment of tw o chambers also enabl^ 
one body to cheek the actions of the other thereby 

; Issseiung the danger of rash legislation 

Membership in the Ilouee aod Senate 
I Amemberofthelloueeof Representatives oilower 
r house must be at least 25 jears of age and seven 
Jearsacitucn Each mem« 
her IS elected for a term 
of two years and the en 
. tire membership comes up 
for reflection the first 
. Week of November m even- 
numbered years 
Each state has one seat 
in the House with 387 addi- 
I tiooal seats apportioned 
I among the states according 
I to their population Mem 
I bership in the Houf grew 

■ Imm 59 to 43a as the pop 
I ulation of the nation in 
j crea'ied In 1930 however 
; Congress fixed the total 
I number at 435 subject to 
I teapportiojiment after each 
I ten jear census Most rep 

resentatives are elected 
from a particular district 
I although some are chosen 
I ol large m a state-wide 
election 

I A member of the Senate 
I or upper house must be at 
least 30 jears old and a 
I titisen for nine years He 
IS elected for six years 
Terms are staggered to 
bring up one third of the 


members (32) for re-election every two years Since 
the I7th Amendment passed in 1913 senators have 
been deded by popular vote Pnor to that they were 
chosen bj the state legislatures 

Until lOw senators and representatives alike 
were paid 112 500 a year plus 82 500 yearly for 
expenses In 1955 their salaries were raised to 
S22 500 and the expense allowance was dropped 

The Constitution requires Congress to assemble at 
lea“t once in every year This is the regular ses 
Sion Special sessions may be called by the president 
whenever he desires Congress adjourns all sessions 
iwguUr ot special at its own discreti m When Con- 
gress assembles for its first regular session follow 
ing tlie two-year elections a new Congress is said 
to exist Since die first Congress of 17S9-90 each 
new Congress has been numbered consecutively (For 
the propier forms of address in writ ng to a congress- 
man «c< Address m the Fact Index ) 

The Powers Congtew 

The legislative pow ers of the two chambers are equal 
except in the cases specified by the Constitution 
Only the House can engmste bills for raising rev- 
enue although the Senate may propose amendments 
To the *koate alone is given the power to ratify trea- 
ties which must be approved by a two thirds vote The 
^Dat« must al<o approve appo ntments to important 
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ofnces made b}' the President. The 
House has the power of impeaching 
federal ofBcers, but after it has made 
an accusation the Senate sits as a 
court of justice to trj' the ease {see 
Impeachment). 

!Many of the powers of Congress 
are carefully enumerated in the Con- 
stitution (see United States Con- 
stitution). Its remaining powers 
stem from two so-called elastic 
clauses. The first clause grants 
Congress the power to “pro-rdde for 
the common defense and general wel- 
fare of the United States.” The sec- 
ond allows Congress “to make all 
laws necessarj' and proper for cartT,- 
ing into e.\ecution'’ all its specified 
powers as well as the powers vested 
m the e.\-ecutive and judicial branches 
of the government. These clauses 
give Congress control over many areas of responsi- 
bility that could not be foreseen when the Constitu- 
tion was written in 1787. 

Leadership and Rules of Procedure 

The \ice-pi’Kident presides over the Senate. The 
House chooses its owm chairman, called the speaker, 
from among its members. He is usually the recognized 
leader of the majority party in the House. Each 
chamber also has its floor leaders of both the ma- 
jority and ^ority parties, who try to keep then- 
party machines in smooth running order and “line 
up” the members when some measure requires then- 
support. The floor leaders are assisted bv members 
calM whips, who bring in absent legislators when 
an important measure comes up for vote. 

^ch branch of Congress has its own rules of pro- 
cedure. Because it is so large, the House restricts 
speeches to one hour. The Senate aUows unflmited 


standing co.mmittees of co.ngress 

Committees Common to Both Houses 

Appropriation 

Interior and Insular Affairs 

Armed Servdees 

Interstate and Foreign Commerce 

Banking and Cmrencj- 

.Tudiciarv 

District of Columbia 

Post Office and Civil Service 

Government Operations 

Public Works 

Other Senate Committees 

Agriculture and Forestry- 

Foreign Relations 

Finance 

Labor and Public Welfare 

Rules and .\dministrafion 

Other House Committees 

-Agriculture 

Rules 

Ways and Means 

House -Administration 

F'oreign Affairs 

Merchant Alarine and Fisheries 

Education and Labor 

Un--Americ3n .Acth-ities 


Veterans’ -Affairs 


debate, ruhng only that a senator mav not speak 
twice m a d-ay on the same subject. Sometimes a 
minonty group of senators holds the floor for dav-^ or 
even weeks to prevent a bill from coming to a 'vote 
This method of defeatmg a bill is caUed filibuslcr- 
ing. H can be stopped only by a vote of clolure 
supported by two thirds of the membership. 

Committees Do Much Work 
-^y member of the House or Senate mav introduce 
a bill into the chamber of which he is a memberilie 
bill IS then referred to the slavdi ng commiUee which 

PARTY strength IN CONGRESS 


Senate 
Dem. Rep. 


47 

48 

212 

49 

47 

235 

54 

42 

263 

45 

51 

ISS 


Norn.— -Totals do rot icclodc consressmm 
cleottoji!. tho«c from mmor rarlj-s, or t 


House 
Dem. Rep. 
221 
199 
171 
246 

OJ special 


deals with its particular subject. The commiitee 
considers the merits of each bill and then votes on 
the action to be taken. It maj' report the bill favor- 
ably or unfavorably to the chamber. It may amend 
the bill or rem-ite it completely. Often the com- 
mittee votes to “lay the bill on the table.” In effe-t. 
this action ‘Tdlls” the measure unless the chamber 
votes to overrule the committee and consider the 
bill. Of the 15,000 different bills usually infrodured 
during the h'fetime of a Congress only about one 
seventh are enacted into laws. 

Tile Senate has 15 standing committees; the House, 
19 {see table at top of page). Memberships vary 
from 13 to 45 with each party generally represented 
in proportion to its strength in the chamber. 

One of the most powerful conunittees is the Bate 
group in the House. This committee controls fl-e 
order in which bills are acted upon by the House an * 
also limits the time for debate. Another importan* 
group is the House IVays and iMeans Conmuttec 
which introduces all tav bills. The Senate Foreirn 
Relations Conunittee reflects the special powers our 
foreign affaire granted the upper house. 

In addition to its standing committees, which me 
permanent, each chamber has its special, or 
committees. These dissolve when they have , 
their purpose. Special committees are often appom 
to make inquiries or conduct investigations. 

A third tj-pe is the joiiii committee. 
permanent groups which include members of both 
ate and House, such as the Joint Committee on 
Energy. Subcommittees are smaller groups within a 
committee appointed for a definite task. 

A committee may su mm on experts to give sdvic^ o, 
request Cabinet members to appear and give opmw--- 
and answer question.^. Representatives of mannisc 
fuT-o— ■ associations, labor unions, farmers 


^rers’ - 

izations, reform groups, and other bodies are o 
ndmitted to argue for or against measures in ^ 
they have a special interest. These organiia »£> 
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NUMBER OF 

REPRESENTATIVES 


FROM 

EACH STATE 


Alabama 

9 

Nevada 

1 

Arizona 

2 

New Hampshire . . 

2 

Arkansas 

6 

New Jersey' 

14 

California 

30 

New Mexico 

2 

Colorado 

4 

New York. . . 

43 

Connecticut 

6 

North Carolina 

12 

Delaware 

1 

North Dakota . . . 

2 

Florida 

8 

Ohio ... 

23 

Georgia 

10 

Oklahoma 

6 

Idaho 

2 

Oregon 

4 

Illinois 

2.5 

Pennwlvania 

30 

Indiana.. . 

11 

Rhode Island 

2 

Iowa 

8 

South Carolina 

6 

Kansas .... 

6 

South Dakota 

2 

Kentucky 

8 

Tennes.«ee 

9 

lx)uisiana 

8 

Te\as. 

22 

Maine 

3 

Utah 

2 

Maryland 

7 

Vermont 

1 

Massachusetts 

14 

Virginia 

10 

Michigan 

18 

IVashington 

7 

Minnesota. . 

9 

Vest Mrginia 

6 

Mississippi 

6 

Wisconsin 

10 

Missouri . . . 

11 

Wyoming 

1 

Montana 

2 



Nebraska. . . 

4 

Total 

435 


are sometimes called special interest, or pressure, 
groups. They often maintain agencies in Washington 
to impress their -^dews upon Congress. Such agencies 
are called lobbies because their members once swarmed 
in the lobbies of Congress to talk to the legislators. 
All such agencies must be formally registered as 
lobbjdsts. 

Two other tj-pes of committees are also used in 
Congress. The entire House or Senate may meet as a 
committee of the whole to debate a bill informally, 
^ilien the members of a single party have a secret 
meeting it is called a caiicus. Caucuses are held to 
appoint party floor leaders, to nominate a speaker, 
or to discuss polic 3 ' or legislation. 

How Laws Are Passed 

^\’hen a committee returns a bill to its chamber, 
the measure is put on a calendar which is simplj- a 
list of bills in order. At the proper time, the bill 
comes up for action. Its merits are debated and 
amendments, if anj-, are proposed and voted on. The 
bill as amended is now read\' for a vote. A majoritv 
of all the members of the cliamber— a quorum- 
most be present when a vote is taken. Usually the 
vote is counted by “aj-es” and “noes” or by standing. 
When a roll call is asked for, the vote of 'each mem- 
ber is recorded. If two members, one for and one 
against a bill, are absent, they may have their votes 
counted as a “pair.” 

When a bill has been passed in one chamber, it 
pes to the other chamber where the same procedure 
is followed. If changes are made in the second 
chamber, the bill is returned to the first to be con- 
sidered again. If the two chambers fail to agree, a 
conference committee, made up of members from both 
chambers, attempts to resolve the differences. 


I^dien a bill or a joint resolution has been pas=ed 
bj' both chambere it goes to the president. If he 
signs it, the measure becomes a law. If he vetoes 
it the measure maj"^ still become a law if both cham- 
bers pass it a second time bj' a two-thirds vote {ta 
Veto). A concurrent resolution is an expression of 
feeling and is not signed bj' the president. 

All speeches and proceedings in Congress are re- 
ported in the ‘Congressional Record’. Often a mem- 
ber gets “leave to print” material or extended re- 
marks in the ‘Congressional Record’ which have not 
been read or spoken on the floor of Congre^. (S" 
also United States Government.) 
Conjunction. Compared n-ith the enormous 
number of nouns, verbs, adjectives, and adverbs in 
the English language, there are verv few conjunctions. 
Nevertheless conjunctions are e.xceedingly useful 
words, and they save us a great deal of time. Suppose 
we want to saj- that John, Frank, and Mary each his 
a sled. If there were no conjunctions, we could not 
make this statement clear without sajing “John has 
a sled, Frank has a sled, iMarj’’ has a sled.” But by 
the use of the little word and we are able to avoid all 
this repetition and make a single statement conwy 
our meaning. 

Conjunctions then are words which connect. They 
get their name from a Latin word meaning “to join 
with” or “connect.” They maj' connect single vrords 
or entire phrases, clauses, and sentences. Those that 
connect elements of the same grammatical value or 
rank are called co-ardinate conjunctions. Those that 
connect clauses of different grammatical rank are 
called subordinate conjunctions; many of these are 
adverbs used as conjunctions, and so are also called 
conjunctive adverbs (see Adverb). 

Besides merely connecting, conjunctions are med 
to express various relations. Co-ordinate conjunc- 
tions may denote addition (also, and, moreover)', sepa- 
ration or choice (either, or, neither, whether)', op^i" 
tion (but, however, whereas, yet)', result or effec 
(so, therefore, thus, hence). Subordinate conjunctions 
may denote time (when, after, while); place (where, 
whence); cause (because, for, as); condition or sui> 
position (if, though, unless); purpose or result 
that, in order that ) ; comparison (than, so, as). 

Alany conjunctions are used in pairs; either^e, 
both — and, though — yet, not only — but also. 'These are 
called correlative conjunctions. , 

One of the most common mistakes is the me o 
like to introduce a clause. Like is not a conjunc^n, 
and should never be followed by a subject and P _1, 
cate. It is correct to say “He looks like a strong boy , 
but not “He looks like he is strong.” In the 
sentence the conjunctive phrase as if should be m 
instead of like. Like should always be followed y ^ 
noun or other substantive. 

Conjunctions are important aids to clear expreso^ 
Unless a writer masters these small “thought caiwre 
he vrill never achieve a lucid and logical style- 
play a great part in legal documents, and many 
lawsuit has turned upon a single “but.” 
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CONNECTICUT— TAc “CONSTITUTION STATE’’ 

pONNECTlcirr (kO-nlt' i-ctU) More than 300 potter indiiatry got an early start The states 
years ago the leaders of a colony in southern invent v« and industrious people had the ability to 
New England adopted the Fundamental Orders of succeed m ventures requ nag both manual skill and 
Connect cut This was one of the first docutnents of bus ne s eiiteipn«e Both raw materials and markets 
government written by the Amencan colon »t8 them for finished goods were within easy reach 
selves For this reason Connect cut became known as Even in colonial times its location was excellent 
the ConstitiU on State for trad ng Along laing Island Sound many sheltered 

Another mckname the NutDieg State comes from harbore attracted coastwise and Atlantic shipping 
ahuniorouastory al out the shrewdness of some of the h.««.tby was the fast-groving region around New York 
early \ ankee traders It was ea d U ey made and sold Cty a great market for Connect cut manufactures 
1 ooden nutmegs as genu n# thus making n >e > nice As ra Iroads grew the level coast land of Connecti 
profit The real name of the state comes from the cut gave easy access to all of Neiv England Later 

Connect cut R \er The Ind ans called th s stream rad 1 ncs pu hmg weMward through New York State 

Quontklacut meaning long river linked Ccmneeticut with the entire nation 

Connect cutis the southernmost of tl eNewEngJand Today Connecticut factories lead in manufacturmg 
States In area it is 46th among the states in the ball and roller bearings office and store machines 

Union Only two other states Rhode Island and dectneal apparatus and appLances and mens felt 

Delaware arc Bmaller Although small in area Con hats Ik nmks h gh m the production of small hard 
npcticut ranks 2Sth m population and is one of the ware e Iverware and plated ware These industnes 
most densely populated states The great majonty of have been among Connecticut s specialties for a long 
Its people hve m towns and cities rather than on time Many forerunners of present mdustnes began 
farms and about 45 per cent of its workmg popula- before tbe Amer can Revolution 
tion IS engaged in manufacturing As early aa IIS'* London hatters were already ob 

Manufacturing— the Main Induetry ject ng to tie compel tion of Connecticut-made felt 

Connect cut s high standing in manuf setunng is due bate Brass buttons and iron nails w ere made before 
several factors With swift rivers to provide water tbe middle of the 18th century and during the next 
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A STATE OF FACTORIES, TRADE, AND FARMS 



115- iiQ^ewrork) J n<. hz' 2n 

Ss'? &ie farm settlements. It is still noted for its 

manufactu^ states tl “wes‘^bcS?d^a'iSl®»w’5S® the meat 

Sound, make evervthintr fmm |5!“t6d mainly along the nvers and Long Island 

oouau, maae everyuimg from pms to office machmes. These they sell all over the nationT 


three derades silk, woolen, and paper mills were set 
up. In the American Revolution, Connecticut mines 
and foundnes were important. An iron mine near 
Salisbuo' was the chief source of ore for cannon, can- 
non balls, and chains. The chains were used to block 
the passage of British ships up the Hudson River. 

sprang up. Between 
1804 and 1810, cotton te.xtile mills were put up at 
Won Po^ret, and Jewett City. In 1812 a woolen 
mm at lAMdletown was the first to use steam engines 

Connecticut 

ra^db became a leadmg manufacturing state 
Hartford, the Mpital, is the largest citv in the 
W' R ^\ew Haven, Bridgeport, and Water- 

buo It a a iMnufacturmg center, producing a wide 
vanetv of H-nods ... , * 


on the east, Neir 
York on the west, 
and Long Bland 
Sound on the south. 
Across this narrow 
sound is Long B- 
land, A'ew York 
Away from the 
coast, Connecticut 
is covered with roll- 
ing and forested 
hills. RangK of 
these hilB extend 
from north to south 
across the state. In 
the northwest cor- 
ner is the heautiful 
section of low 
mountains called 
the Litchfield Hills 
Near the middle 
of the state are the 
lowlands of the 
Connecticut Eiwr 
valley, separating 
the eastern from 
the western up- 
lands. Along the 
Sound is a low 
coastal plain. 

Connecticut has 
three main river 
sj'stems. Crossing 


sj^iems. uiuscui, 

the state from north to south is the CormecticutEiver 
The valley is famous for its beauty and fertile soil 
Here the first settlers made their homes, near thf 
site of Hartford. To the east, the Thames River anc 
its tributaries flow southward through low hills. 
The western upland section is drained by the Houa- 
nic and Naugatuck rivers. It has many rugged hill: 


tonic and Naugatuck rivers. . 

covered with timber. In the northwest comer, where 
the Connecticut-Massachusetts boundary crosies 
Jlount Fiissell, is the state’s highest point, 2,350 
The state’s coast on the Soimd has several good 


natural harbors. The principal one is at New Lonto, 
seat of the United States Coast Guard Academy. The 
best water route to the interior is on the Connecticu 
River. It is navigable from its mouth on the sound 
to Hartford, 50 miles distant by water. 


variety of goods (see article-! nn ''' -iwvc, . n, is navjgaoie irom irs raouui uu 

is called the “lock citv”- New Briti in* Hartford, 50 miles distant by water. To ai 
city”; IMeriden, the “silver city”- Daibun- ^th*e Federal government has made ex 

city-”; Manchester the “-nil,- j vf-hi- sive unprovements in the river’s chaimel. 

the "thread city.”’At Grotm the w’oSs ax-erage temperature throughout th 

powered submar^e was laughed ml ^***“‘*- ^ T' S 

The Merritt and Wilbur Cross narkwav^o-ntr i. ax-erage is approximafely 2S • 

• xvithin a few miles of the sfcite’s il annual precipitation is about 45 inches, equally 

hese express roads stretch from the k!.®' f^mong the four seasons. Both 


or 


These expre^ roads stretch from t^^N^rYorS 
m southwest Comect.cut almost to Massachusefe 
Lrand and Climate 

CoMecticut is ataost rectangular in shape It is 
bounded by Massachusetts on the north, RhoL Island 


tributed among the four seasons. Both tempc^ 
and rainfall are suitable to the growing of good 
tures, orchards and x-ineyards, and field crops. 

Farm and Fishery Products ^ ^ . 

Among the most x-aluable of Connecticut ® 
cultural products are milk, tobacco, eggs, ®-' 


Continvcd on 
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CONNECTICUT (Conn) Namefintap' 

plied to river then to state (khii In 
d an word Quonetiacul kmgnver 
NiCknome Constitution State 
Fundamental Orders drawn up in 
1639 eatabl shed pattern fw federal 
and state constitutions Sometimes 
Called Nutmeg ftate 
Seal Thiee fruited grapevines supported by etakes state 
motto on outspread ribbon below 
Motto Qui Transtul t Sustmct (He Who Tramplanted 
St 11 Sustains) 

Flog Tor description and illustration a« Flag' 

Flower Mountain laurel Bird American robin Tree 
White oak Song None offic al 




THE GOVERNMENT 

Cop tol Hartford ('ince 1665 jointly 
w th New Haven 1701 1875) 

Repreieniat on nCpngren Senate^ 

House of HepreieBUlivea, 6 Elec- »,H 
toral votes 8 

Gcnerol Atsembly Senators 36 term 
Syears Reptesentalivea 279 term 
2 years Convenes Wednesday after 
tot Monday m January in odd numbered years 
SessMn limit tint I Wedne^ay after the tot Blooday 
m June No lunit to spec al sesaion 
Conit tut on Adopt'd 1818 Proposed amendment must 
be (a) passed by a majonty vote m the house of repre- 
sentatives approved at aett a*uembly by l»o-tbirds 
vote m each bouse and (b) ratified by a majonty vot- 
ing on amendment in special town meetings 
Governor Term i yeare May succeed bimsetf 
Other Eiacul ve Offlears Ideutenant governor Secretary 
of state treasurer comptroller attorney geoeral all 
elected terms 4 years 

Jud e ary Supreme court--S justices Supenor courts— 
20 judges All judges nom nated by the governor and 
appointed by General As«embly for 8-y««r terms 
County 8 counties each governed by 3 county commis- 
sioners appointed by General Assembly term 4 years 
Mun « pal May or-counc 1 plan most common 
Vot ng Ouol fltot odj Age 21 resideuce in state I year 
in town 6 montha Literacy test requ red 


THE PEOPLE AND THEIR LAND 
Population (1950 census) 2 007 2S0 (rank among 48 
states — 23th) urban 77 6% rural 22 4% Density 
409 7 persons per square mile (rank — 4th stale) 

Extent Area 5 009 square miles including 110 square 
miles of water surface (46th state in sue) 

Eleval on Highest Mount Fnssell on state s northern 
boundary 2 380 feet lowest sea level 
Temperature (“F ) Average — annual 49° winter 28° 
apetag 47 stMimer 8S Fafl 52° Lowest recorded 
—32“ (Falla Village Peb 16 1913) highest recorded 
105 (Walerbury July 22 1926) 

Pree pitot on Average (inches)— annual 45 winter 
II spring 11 summer 13 fall 11 Vanes from 
about 49 m northwest to about 42 m east central 
Naturaf feature! band beaches and natural ha hors are 
strung along Coastal Plain on liOng Island So ind Con 
nectieut River and its valley lowlands divide state 
uilo ino nearly equal Bcelions western hghlands — 
Derksh re Norfolk Litchfield hills and deep oar 
row valleys dra ned by Housatoolc and Naugatuck riv 
era eastern h ghisnds low wooded bills and Thames 
River valley Principal rivers Connecticut Farming 
too Ilousaion c Naugatuck Thames 
land Ute Cropland 12% nonforested pasture 9% 
forest C0% other (roads parks game refuges waste- 
land eitiea ete) W% 

caors Msnni fo'ist othir 


L :i_j: 


Natv'ol Reieureet AprieuKural— fertile soil in valleys 
caiefuUy utilised highlands su table for dairy farming 
ample water and hydnoelectn'' power Cost- 
mereiol— excellent geograpbc location m highly popu 
Uted area funusbing ready market for dairy poultry, 
and ladustnal products 


OCCUPATIONS AND PRODUCTS 
VFhof the People Do *o Eorn q V v ng 




TRANSPORTATION AND COMMUNICATION 

Tronsportot on Ra Iroads 800 miles First railroad 
bton ngton to Rhode Island state line 1837 Rural 
roads lOSOOnule' Airports 23 
Coraingn cotion Period cals 0 Newspapers 87 First 
newspaper Nem London Summary New London 1758 
Radio stations (AM and FM) 36 first stal on WCJ 
New Haven 1 censed Sept 29 1921 Television sta- 
tions 5 first stat on WNHC-TV New Haven began 
operation June 18 1948 Telephones 918 lOO Post 
offices 286 


FeMsof Employment 


I Percentage 
j I of Total 

I Emploi ed 


edu at oQuI e 
Coostruct on 

Tramviortat on oommun cation 
and other publ ut les 
Feraooal Bwvices (hotel domeat 

launder ng etc ) 

Iknaa e insurance and real estat 
Cover meat 

Agneoltuiv forestry and fishery 
Busneas and repair services 
Amusement recreation and related! 


Connecticut Fact Summary 



What the People Produce 

A. Manufactured Goods (Rank among states — 12th) 
Value added bj' manufacture* (1952), ?2,790,887,000 


Leading Industries in 1947 
(with Principal Products) 

Value Added 
by 

Manufacture 

! Rank 
among 
States 

M.\chin-ert (except Electrical) . 
Ball bearings and roller bearings; 
office and store machines; metal- 
working machinery 

$387,391,000 

8 

Fabric.\.ted Metal Products ... I 
Cutlery, hand tools, and hardware;! 
metal stamping and coating; heat-| 
ing and plumbing equipment ' 

244,454,000 

7 

Miscellaneous Mikufactures , . 
Silverware and plated ware; nee- 
dles, pins, fasteners; small firearms; 

177,471,000 

4 

Textile Mill Pkodccts 

Hats (except cloth and millinery) ; 
cotton and raj’on broad-woven fab- 
rics; woolen and worsted fabrics 

175,270,000 

10 

Electeical Machineht 

Industrial apparatus; appliances 

165,361,000 

8 

! 


♦For explanation of value added bj* manufacture, «« Census. 



B. Farm Products (Rank among states — 41st) 
Total cash income (1952), S176,518,(XX) 


EDUCATION 

Public Schools: Elementary, 699; sec- 
ondary, 129. Compulsors' school age, 

7 through 15. State Board of Educa- 
tion composed of 9 members ap- 
pointed by governor for S-ju. terms. 

Commissioner of education appoint- 
ed bj' state board for indefinite 
term. Town boards of education 
have 3 to 12 members elected for 3-yr. terms. Tom 
and citj’ supts. elected bj' local boards for 3-yr. terms. 

Private and Parochial Schools: 212. 

Colleges and Universities (accredited): Colleges, 23; 
junior colleges, 6. State-supported schools inclci? 
Univ. of Coim., Storrs (branches — ^Hartford, Stam- 
ford, Waterbury); teachers colleges — ^Danbury, h’ev 
Britain, Xew Haven, Willunantic. 

Special State Schools: Mystic Oral School, Groton; Con- 
necticut Institute of the Blind, Hartford; State Train- 
ing School and Hospital, Mansfield; Home and Hrepi- 
tal for Crippled Children, Eewington; Training School, 
Southbury; The Seaside, Waterford; American School 
for the Deaf, W. Hartford; 13 vocational schools. 

Libraries: City and town public libraries, 199. Burean 
of Libraries, Dept, of Education, responsible for aid 
in developing school and pubh'c library service; staa 
includes consultants for both. Noted special libraries: 
Hartford Medical Society; Yale Univ., New Haven; 
Watkinson Collection, Trinitj' College, Hartford. 

Outstanding Museums: Morgan Memorial Museam, 
Wadsworth .Atheneum, both at Hartford; Marine Mu- 
seum, Mystic; Peabody Museum of Natural Histo^, 
Yale University Art Galleij’, both at New Havan; 
Lyman AUyn Museum, New London. 



Products 

Amount Produced 
(lO-Year Average) 

Rank 

within 

State* 

Rank 

among 

Statesf 

Milk 

320,000,000 qts. 

1 

35 

Tobacco 

23,688,000 lbs. 

2 

11 

Eggs 

40,000,000 doz. 

3 

30 

Chickens 

53,069,000 lbs. 

4 

28 

Hay 

457,000 tons 

5 

41 

Potatoes 

3,440,000 bu. 

6 

24 

Cattle ' 

26,796,000 lbs. 

7 

45 


•Rant in dollar valne tRank in nnita produced 



C. Fish (Rank among states— 23d) 

(Marine waters and coastal rivers, 1950), catch 

20,226,000 lbs.; value, $2,114,000 

D. Minerals (Fuels, Metals, and Stone) 

Annual value (1951), $6,299,000 

Rank among states — loth 


^linerals (1951) 

-Amount Produced 

Value 


2,278.000 tons 
3,iaS.00Q tons 

$3,360,000 

1.761.000 




E. Trade 


Trade (1948) 

Sales 

' Rank among States 


$1,375,708,000 

1,975,035,000 

171,035,000 

30 

21 

21 


Service 


CORRECTIONAL AND PENAL INSTITUTIONS 

Long Lane School for Girls, Middletown; Cormectlent 
School for Boys, Meriden; Connecticut Refoi^toffj 
Cheshire; Connecticut State Farm and Prison fo. 
Women, Niantic; State Prison, Wethersfield. 

STATE PARKS*t 

Black Rock — Sand Dam Pond; Mattatuck Trafl_ 
Dennis Hill Area — 1,610 ft.; laurel woods; nr. Norfolk (w- 
Devil’s Hopyard — wild ravine; near East Haddara (3 ■ 
Fort Shantok — ^historic spot near Montville, 
with Mohegan Indians; Shantok Burvdng Ground ( 
Gillette Castle — secret panels, hidden rooms in bo^- 
(1919) of actor William GiUette; nr. EastHaddamt^J. 
Hammonasset Beach — large beach near Madimn t- ■ 

Housatonic hleadows — trout fishing on HousatonicR w • 

Hurd — brook in hemlock gorge near Jliddle Haddao. 

dinosaur footprints on sandstone (29). 

Indian Well — outing area; near Shelton (38). 

Kent Falls — on Appalachian Trail near Cornwall ( /• 
Lake Waramaug — near Kent; wooded surroundings t 
Macedonia Brook — ^hugest state park; near Kc^ u 
Mashamoquet Brook — ^near Pomfret; includes Wo 
where Israel Putnam supposedly captmed a 
Rocky Neck — ^beach on L. 1. Sound near Niantic U 
Sherwoodlsland — ^popularbathingbeachatWestpo^ Jb- 

Sieeping Giant — 5 hills of Mount Carmel Range in - 
of sleeping giant; near Mount Carmel (35). , 

Squantz Pond — ^bathing, picnicking near 
West Peak — 1,007-foot trap rock; near Merito ( -)• 

Wharton B rook — on Quinnipiac Trail nr.New Haven I 

♦♦^uinbcrs in parentheses are hej’ed to map. 

TThere are 57 state park areas; 19 are given here. 
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LARGEST CITIES (1950 
ceniut) 

Hartford (177 397) state 
capita] insurance and 
manufacturing center 
transportation hub 
New Haven (164443) 
once joint capital with 
Hartford \ ale U fire 
anna tciya tools 
Bridgeport (153 709) m 
dustr al city manufac 
turing munitions air 
craft electrical ma 
chmery and hardware 
Woterbury(t04 477) cen 
ter of bra'is and watch 
mak ng industr es 
Stamford (74 203) resi 
dential c ty makes 
locka and hardware 
New Brito n (73 726) 
hardware metal prod 
ucts machine tooH 
alectncal appliances 
Norwalk (40 460) makes 
bats pumps hsrdware 
electneal goods 
Wait Horlford (44 402) 
residential euburb of 
Hartford Noah Web 
iter s b rthplace 



STATE PORESTSV 

Cockaponset (Middlescs County) 14 544 acres (37) 
Houistome (Lttehfield County) 9 142 acres (4) 
Msttatuck (Litchfield County)— 4 353 scree (21) 
Meehomasie (Middieset County)— 7 300 acres (23) 
Natchsug (Windham County) 9 355 acres (10) 
Nipmuck (Tolland County)— d 384 acres (3) 

Pachaug (New London County)— 2l 861 ac es (27) 
Salmon Hiver (New London County)— 6 9S9 acres (25) 
Shempsit (Tolland County) — 6 019 acres (7) 

Tunns (Hartford County) — 8071 scree (2) 

PLACES OF INTEREST* 

Bear Jit —A high po nt m etate (2 355 ft ) skiog (I) 
Bndgeport — P T BarnumshomeincludeaBarnuni Insti 
tute of Science and History Seaside Park a git to 
the city from the showman (jt« Bridgeport) (50) 
Eliiabeth Park— about 500 var eties of rosea m natural 
setting Rose Festival each June W Hartltad (16) 
Beset — sb pyard where first narahp of U S Navy 
Oliver Cromwell was built in 1775 (40) 

Farnungton Museum — Farmington 17th century ealt' 
hox bouse one of oldest in stale china silver (15) 
Glebe House — reeto ed 18th-century house w th secret 
passage leading to h It tunnel in Woodbury (28) 
Groton— U S Navy subnur ne base first atonuopow 
ered submarine Uunehed 1954 Fort Griswold wbavs 
about 800 British under Bened ct Arnold massacred 
moat of garrison of 150 colonul mil tiamen 1781 (47) 
Guilford — old villago with var ed collection of cblooial 
homes Whitfield House stone house bu H 1640 (43) 
Hartford— Charter Oak Memorial Mark Twam Bouse 
old and new cap toU (sea Hartford) (17) 



Israel Pulnan Memorial Camp Ground— Redding where 
aUte troops spent the b tier winter of 1778-79 (42) 

L tcbfield first law school in U S (1784) many fine 
old homes including Tapping Reeve bouse (14) 

Memit and Wilbur Cross Parkways— expressways New 
York to Milford and M Iford almost to Mass (49) 
Miantoootno Memorial— honors NarragnnHtt Indian 
chief captured here and executed near Norwich (*^6) 
Mystic— early ah pbuildmg center and eeaport Jlyatic 
ArtGallery Marine ILetor cal Museum westof (48) 
Nslhan KateSchoolhouse — East Haddam country school 
where the famous colon al patriot once taught (33) 
Newgate Prison — underground dungeons copper mines 
uved dunog HevoJutjooary War near E Granby (6) 
New Haven — Yale XJnivers ty East Rock Park many 
places of histone interest (tee New Haven) (39) 

New London — whaling city of 1800 s Whaling Museum 
Old Town MiU (first built m 1660) Connect cut Col 
lege U 8 Coast Guard Academy New London Light- 
house fiiat in state (1760) Ocean Beach Park (47) 
Old Bayhrook— orig nal e te of Yale Umversity his- 
tor e houses taverns churches (45) 

Old Stone Lighthouse— now a museum Stonmgton (48) 
Ridgefield — site of Revolutionary War battle in 1777 (41 ) 
Sachems Head — rocky promontory on Long Island 
Sound near Gu Iford battle of Pequot War 1637 (43) 
W^b House — colon al house in Wethersfield whe e m 
1781 Wadiington planned Yorktown campa gn (22) 
Wheelock House — at Columbia seat of Eleasar Wheel 
ock 8 eariy Indian School which moved to Hanover 
N U and bpcame Dartmouth College (19) 

Windaor— examples of 17th century a ch lecture (9) 
Vanlcee Dootfle House (Site of) — remains of Norwalk 
home of Colonel Fitch whose troops ac ording to tra- 
dition inspired the song Yankee Doodle (51) 


^1 





Connecticut Fact Summary 


THE PEOPLE BUILD THEIR STATE 

1614 — ^Adrian Block, a Dutchman, ex- 
plores Connecticut coast and 
lower Connecticut River. 

1631 — ^Earl of TVanvick grants patent 
to Plymouth Company to colo- 
nhe Connecticut region. 

1632 — Edward Winslow of Pljunouth 
Colony explores the region. 

1 633 — Jacob van Curler buj-s from Indians land at site of 
present Hartford; with other Dutch settlers builds 
Fort Good Hope; fort abandoned, 1653. Lieut. 
William Holmes of Ph-mouth Colony establishes 
post on site of present Windsor. 

1 635 — English from Massachusetts Bay Colony migrate 
to Connecticut, settling at the River Towns of 
Windsor, Hartford, and Wethersfield. John 
Winthrop, Jr., builds fort at Savbrook. 

1636 — GenerM court of settlers’ provisional government 
holds its first meeting. First church opens at Hart- 
ford. Reprisals taken against Indians after killing 
of John Oldham OS' Block Island; Pequot Indians 
in turn attack settlers through winter of 1636-37; 
in May 1637, settlers join in war against Pequots, 
finally defeating them, July 13. 

1637— &glish make peace treaty with Mohegan and 
Xarragansett Indians. 



1639- 


1642 

1643 

1644- 


1 638— Theophilus Eaton and Rev. John Davenport estab 
hsh settlement at Qninnipiac (Xew Haven) Fun 
damental Orders to govern River Towns drafted 
-^^menfal Orders adopted bv Wethersfield 
Wmdsor, and Hartford, Januarj- 14, making ai 
assembly, the General Court, supreme authorin it 
Colony. Document is often regarded as the fel 
written constitution in historj- to result in an estab 
tohed ^yemment. First assembly meets a1 
^rtiord m May. Colony at Xew Haven estab 
mhes a separate chil government in June. 

-Fust free public school opens in Xew Haven, 
o includes Milford, Gufiford 

aa^ord, Branford, and Southhold, Long Island 
Connecticut Colonv. 
1650-Roger LucUow compiles a body of laws (Ludlow’s 
lor Connecticut. 

qualifications imposed for sufi-racre 
for royal charter. 

662 ^g Carles II ^nts royal charter to Connecti- 
cut, .M^y 1 coinbmmg X'ew Haven Colonv with 
^imectieut Colony; Xew Haven protests but 
^yagr^-m l664. Charter defines boundaries 
a_ I^ach^tts on north, X'anagansett Bav on 
Island Sound on south, and westward 
to Pacific Easteni and southern boundaric^ occa- 

1 6 sa Rhode Island and Xew York 

1664 John Colt builds first ship in Xew London; Con- 

1 6AX '^ocome famous. 

66f~Sinr Connecticut Colom. 

established in the Colonv 
1 675-OjWts block attempt by Sir Edmund Andro= to 
land troops at Saybrook to enforce Xew ” 

S^nrPMwf coloinstsjoin 

m lung Philips -Uar agamst the Wampanoa-; 

fie Indians 

Se'-enior of Dominion of Xew 
Ln,„tand (formed m 16S6 of seven Xew England 
colonies), demands surrender of Connecticut cW. 
te, , dociment safely hidden in Charter Oak. Con- 
necticut IS annexed to Dominion of Xew EngW 


1687- 


1689 — Connecticut’s protests against annexation sa^ 
ceed: Colony resumes its charter government. 

1701 — Collegiate &hool founded at Branford; moves to 
Xew Haven, 1716; renamed T’ale College, 171S. 
Xew Haven is made joint capital with Hartford, 
assembly meeting alternately in each city. 

1708 — General Court adopts Saybrook Platform, allow- 
ing sects other than the established Congrega- 
tional church. 

1753 — Susquehannah Company organized at Windham 
for purpose of colonizing Wyoming Valley (in pres- 
ent Pennsylvania); first settlement made, 1762 

1 769 — Settlers from Connecticut and previous settlers in 
Penns^'Ivania clash in first of ‘ Yankee-Pennainite 
Wars” over claims to land in Wyoming Valley; 
dispute settled by adjudication, 1782. 

1775 — Connecticut colonists join -American Revointion 
after battle of Lexington, organizing sLx regiment:: 
numerous skirmishes with British in Connecticut 
until I7S1. Danburj*, Xew Haven, Fairfield, Xew 
London, Xorwalk plundered and burned by Britth. 

1776 — Government reorganized as state based on charter 
of 1662. 

1786 — Connecticut cedes to U. S. its western lands, except 
for Western Reserve in present Ohio. 

1788 — Connecticut is fifth state to ratify TJ. S. Cozsa- 
tution, Januaiy 9, First woolen mill in Xew Eng- 
land founded at Hartford, 

1792 — L'nion Bank of Xew London and Hartford Bmh 
of Hartford, first banks in state, are establtl'd. 

1794 — Eli Whitney begins manufacture of cotton gin- at 
Xew Haven factorx’. First successful cottoa nj3 
in state opened at HilliardsxTlle. 

1795 — State sells most of Western Reserve lands to Con- 
necticut Land Company for 81,200,000; BOseT 
used to establish state school fund. Mutual Asbt- 
ance Company of the City of Xorwich mcorp^ 
rated; state begins as insurance center. 

1798 — Hi llTiitney establishes firearms factory at IVbi*-- 
nejwiUe; pioneers in assembly-line technique. 

1801 — ^First -American cigars made at South Windsc*, 
leads to tobacco growing in Connecticut A alley. 

1812 — Embargo forces Coimecticut to manufacture m^r 
products formerly imported; opposes war Kith 
England, refusing use of state militia: joins ni 
Hartford Convention of 1814, protesting w^. 

1 818 — State adopts new constitution which disestablish'^ 
Congregational church as state church. 

1844 — Xew York and Xew Haven Railroad charferw- 
completed across state, 1S4S; becomes Xew Ao.», 
Xew Haven and Hartford Railroad, 1872. 

1 845 — State adopts imWersal manhood suffrage. 

1848 — ^.Assembly passes act freeing all slaves. 

I®75 — Hartford becomes sole state capital. 

1878 — A\ Grid’s first commercial telephone exchange cs* 
labffshed in X'ew Haven. , 

1880 ^Boundary dispute with Xew York finally settk 

1881 — Conn. Agricultural College founded at Ston^ ^ 

1710 — U. S. Coast Guard .Academy moves to Xew In- 
don from Arundel Cove, Mi 

1717 — H. S. Xax'y builds submarine base at Groton, 

1 947 State adopts Fair Employment Practice -Ae- 

1750 — ^.Assembly refuses to adopt proposed state goieni- 

ment reorganization plan. . 

1751 — Home Rule -Act permits cities, towns, ^ and 
oughs to amend charters without legislative f 

1754- — The -Aaiiti/us, world’s first submarine with 
atomic engine, launched at Groton. 
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A TRADITION OF SKILLFUL AND VARIED MANUFACTURING 



The manufacturing of the state is built around the metal trades. Since the days of the American Revolution, Connecticut has been 
Important is the production of machines that make machines (left). known as the Arsenal of the Nation forits firearms industry (right). 


CONNECTICUT-conW 


Mt. Hope 50 G 1 
Mystic 2,266 H 3 
Naugatuck 17,455 C 3 
New Britain 

73,726 E2 
New Canaan 

t8,001 B 4 
Now Fairfield 

tl,236 B 3 
New Hartlord 

12,395 C 1 

New Haven 

164,443 n 3 
New London 

30,551 G 3 
New Milford 

t5,799 B 2 
New Preston 500 B 2 
Newington 19,110 E 2 
Newtown 782 B 3 
Niantic 1,746 G 3 
Nichols 1,171 C4 
Noank 1,149 G 3 
Norfolk tl,572 C 1 
Noroton 3,000 B 4 
Noroton Hts. 

3,918 B 4 
N. Ashford G 1 

N. Branford 

t2,017 E 3 
N. C.anton 250 D 1 
N. Franklin 735 G 2 
N. Granby 050 D 1 
N. Groavenor 
Dale 2,232 II 1 
N. Guilford 1,000 E3 
N. Haven t9,444 D 3 
N. Kent B 1 

N. Madison E 3 

N. Newington D 2 
N. Plain p 3 

N. Stamford A 4 

N. Sterling II i 

N. Stonington 

tl,3G7 H3 
N. B'estchester 

100 F 2 
N. Wilton B 4 

N. IVindham 300 G 1 
N. M^oodbury G 2 
N. AVoodstoek G 1 
Northfield C 2 

Northford 800 D 3 
Northville 150 B 2 
Norwalk 49,400 B 4 

t Population of township 


Norwich 23,429 
Norwiehtown 

2,910 

Oakdale 150 

Oakville 5,100 
Oceum 

Old Greenwich 

5,348 

Old Lyme t2,141 
Old Mystic GOO 
Old Saybrook 

t2,499 
Onoco 450 

Orange 13,032 
Oroutts 150 
Oronoque 050 
Oxford t2,037 
Pachaug 75 
Packer 63 

Pawcatuck 5,269 
I’oquabuck 600 
Phoenixville 
Pine Meadow 425 
Pine Orchard 1 ,500 
Plainfield 18,071 
Plainville t9,994 
Plautsville 1,536 
Pleasant Valley 

325 

Plj-mouth tfi.'"l 
Pomfret 12,018 
Pomfret Ctr. 075 
Poquetanuek 
Poquonock 1,200 
Poquonock 
Bridge 4,050 
Portland t5,18G 
Preston tl.“75 
Prospect tl,896 
Putnam 8,181 
Quaker Hill 1,200 
Quinebaug 400 
Rainbow' 

Redding 12,037 
Redding Ridge 
Reynolds 
Bridge COO 
Ridgefield t4,35G 
Riverside 2,000 
Riverton . 220 

Robcrtsville 130 
Rockfall 2,000 
Rockville 8,010 
Rocky Hill t5,10S 
Romford 30 


G 2 

G 2 
G 3 
C 2 
G 2 

A 4 
F3 
H 3 

F3 
H 2 
C3 
F 1 
C4 
C3 
H 2 
H2 
H 3 
C2 
G I 
D 1 
D 3 
H 2 
D 2 
D 2 

C 1 
C 2 
H 1 
H I 
G 3 
E 1 

G 3 
E2 
H 2 
D 2 
H 1 
G 3 
H 1 
E 1 
B 3 
B 3 

C 2 
A 3 
A 4 
D 1 
C 1 
E2 
F 1 
E2 
B 2 


Round Hill GOO 
Rowayton 3,200 
Roxbury t'40 
Roxbury Falls 
Roxbury Sta, 
Sachem Head 
S.alem t618 

Salisbury t3.132 
Sandy Hook 1,600 
Saugatuck 1 .500 
Saybrook Pt. 250 
Seitieo 125 

Scotland t513 
Seymour 17.832 
Sharon tl.SSO 
Sharon Valley 

174 

Shelton 12,094 
Sherman 1549 
Short Beach 
Silver Lane 
Simsbury 14.822 
Somers t2.631 
Somersville 750 
Sound View 100 
S. Britain 400 
S. Coventry 1,617 
S. Glastonburj' 

S. Kent 108 
S. Killingly 250 
S. Lyme 150 
S. Manchester 
S. Meriden 1,600 
S. Norwalk 18,000 
S. Wethersfield 

200 

S. Willington 
S. Wilton 
S. AViiidham 450 
S. Windsor 14,066 
■ S. Woodstock 
Southbury t3,82S 
Southford 
Southington 

tl3,061 
Southport 3,000 
Springdale 5,280 
Stafford tG,471 
Stafford 
Springs 3,396 
Staffordville 1,000 
Stamford 74,293 
Stepney 
Stepney Depot 

3,000 

14461 


A 4 
B 4 
B 2 
B 2 
B 2 
E 3 
F 3 
B 1 
B 3 
B 4 
F 3 
E 1 
G 2 
C 3 
B 1 

B 1 
C 3 
B 2 
D 3 
E 1 
D 1 
F 1 
F 1 
F 3 
B 3 
F 1 
E2 
B 2 
H 1 
F3 
E 1 
D 2 
B 4 

E2 
F 1 
B 4 
G 2 
E 1 
G 1 
C 3 
C 3 

D 2 
B 4 
A4 
F 1 

F 1 
G 1 
A 4 
B3 

B3 


t33,428 

t4,895 

150 

3,598 


Sterling tl,29S 
Stevenson 200 
Still River 200 
Stonington 1,739 
Stony Creek 1,800 
Stores 
Stratford 
Suffield 
Taconic 
Taftville 
Talcottville 508 
Talmndgo Hill 
Tariffville 800 
Terryville 0,500 
Thamesville 5,518 
Thomaston t4,896 
Thompson ■f5,585 
Thompsonville 

9,033 

Tolland f 1.559 
Topstone 
Torrington 27,820 
Trac.v 

Trumbull t8,041 
Twin Lakes 
Tyler City 
Tylorville 
Uncasville 
Union 
Union City 
Unionville 
Vernon tl0,115 
Versailles 
Voluntown 1825 
AA'^allingford 

11,994 

Wapping 1,000 
AVarehouse Pt. 

1,283 

AA'^arren ■f437 

AVarrenville 
AVashingtont2,227 ' 
Washington 
Depot 700 

AA''aterbury 

104,477 

AVaterford 

(Jordan A^illage) 
AA^atertown 

tlO,G99 

AVaterville 
AA'auregan 1,002 

AA^eatogue 800 

AV. Ashford 
AA'”. Avon 


t2Gl 

5,000 

2,197 


H 2 
C 3 
B 2 
H 3 
E3 
F I 
C4 
E 1 
B 1 
G 2 
F 1 
A 4 
D 1 
C 2 
G 2 
C2 
H 1 

E 1 
F 1 
B 3 
C 1 
D 2 
C 4 
B 1 
D 3 
F 3 
G 3 
G 1 
C 2 
D 1 
F 1 
G 2 
H 2 

D 3 
E 1 

E 1 
B 2 
G 1 
B 2 

B 2 

C 2 

G 3 

C 2 
C2 
H 2 
D 1 
G 1 
D 1 


AV. Cheshire 1,000 
AA'^. Cornwall 
AA'. Goshen 
AA'. Granby 
AA'. Hartford 

t44,402 
AV. Hartland 19C 
AV. Haven t32,010 
AV. Mystic 2,362 
AV. Nortvalk 724 
AV. Redding 1,000 
AV. Simsbury 300 
AV. Stafford 312 
AA'. Suffield 1,800 
AA'. Thompson 
AA'. Torrington 

240 

AV. AVillington 100 
AA'. AA'dodstock 100 
AA'estbrook tl,549 
1,250 


tl.OSS 

tll,eC7 


AA'estfield 
AA'estford 
AVeston 
AVestport 
AA'estway 
AA'ethersfield 

1 12,533 
AA'hitneyvillo 
AA'ilderroere 
Beach 

Willimantic 13,586 

AA'ilson 3,500 
AA'ilson Pt. 200 
AA'ilsonville 385 
AA'ilton t4,55S 

AA'inchesterCtr. 
AVindormerc _ 05 
AVindham tlo.SSl 
AA'indsor jl 1.555 
AVindsor Locks 

t5.221 

AA'indsorville 
AVinnipauk 3,600 
AA'insted 5''®* 
AA'oIcott 13,553 
AA'oodbridge 

t2,S22 

AA'oodbury 12,564 
AA'oodmont 5,000 
AVoodstoek t2,271 
AA'oodstock 

A'alley 
AA'oodville 
Yalesville 
Yantic 


1.122 

SOO 


D2 

B1 

B1 

DI 

D1 

Dl 

D3 

H3 

B4 

B3 

Dl 

n 

El 

HI 

Cl 

FI 

01 

F3 

E2 

G1 

B4 

B4 

Fk 

E2 

D3 

C4 

02 

El 

B4 

HI 

B4 

Ch 

FI 

0 3 
El 

El 

El 

B4 

Cl 

D2 

D3 
C2 
C4' 
H 1 

01 
B2 
D3 
G2 



447 — CONNECTICUT 

ihickeos potatoes cattle com api lea and tmck tionaty War the ore Tvas used m manufactunng 
:rops The uplands are best adapted to the raismg of cablea audioie kettles and cannon The enterprise 
la ry cattle and of orchards and vineyards— apples d ed in the 19th centuiy through depletion and com 
peaches pears and grapes The lo viand farms pro- pet ton from the Pennsylvania industry 
luce tobacco part cukrly h gh-quabty lea/ tor esgar Cmnect cut still mines some bnck clay buiWmg 
ivrappers These farms also yield garden vegetables stone feldspar hmestone for lirae quartz peat 
ivh ch are marketed in nearby towns and c ties and sand and gravel Because the state lacks such 

Connectcut has important ftsberies Clysters anportaot minerals as coal and petroleum and has only 
Bounders and lobsters are the most valuable sea sjnaD deposits of metallic ores the total value of its 
foods Other important fishery products are sciip or mineral production is reUt vely small 
porgy shad butterfish cod an I sea herring Altho gh large tracts have been cleared the state 

Minerals and Forests St U has some valuable forest land On this land are 

Early manufactunng in Connect cut dc^nded upon such trees as h ckoiy oak, butternut beech birch 
its mineral resources In 1705 copper deposita ere maple a«h and elm Nearly all the once common 
discovered rear pre ent Granby m the north central d cstnut trees have been killed by the chestnut bl ght 
part of the state Here the Old Granby copper m ne cau ed by a parasitic fungus on the bark S nee 1890 
yielded the ore from v,hich the fir t copper coma the state has been produc ng much less than one per 
minted in Amenca v\ ere made The m ne nas aban cent yearly of the nation s lumber 
doned after it became unprofitable Later tuaauaed A Year Round Playground 

aa a pr son durmg the Revolutionary W ar and as a Connect cut s a popular recreation state for its on n 
state pn«on until 1S'’7 res dents and also for many out-of staters The rea 

In the northwestern part of the state near Sale*- son for its vacat on time popularity is the great 
bury there were depos ts of h gh-qua! ty ron ore vancly of its attractions They are aU within easy 
Farmers and small factories used ore to make hand reach in this small state with fine highways For 

wrought rails in colonial t mes Dunng the Revolu the tounst there is a range of e gbts from busy 

PICTURESQUE CONNECTICUT RIVER VALLEY 




A TRADITION OF SKILLFUL AND VARIED MANUFACTURING 



Tlie man^acturing of the state is built around the metal trades. Since the days of the American Revolution, Connedicut has beta 
important is the production of machmes that make machmes (left). knoum as the Arsenal of the Nation for its firearms industry (right). 


CONNECTICUT Continued 


Mt. Hope 50 
M\stic 2,266 
Naupatuck 17,455 
Nen Britain 

73,726 

Neiv Canaan 

tS,001 

New Fairfiold 

tl.23G 

Net\ Hartford 

t2,395 

New Haven 

104,443 
Now London 

30,551 

Now Milford 

t5,799 
Non Preston 500 
Newington fO.llO 
Newton n 782 
Niantic 1,746 
Nicliols 1,171 
Noaiik 1,149 
Norfolk tl,572 
Noroton 3,000 
Norotoii Hts. 

3,918 

N. Ashford 
N. Branford 

t2,017 
N. Canton 250 
N. Franklin 735 
N. Granby 650 
N. Gro>\enor 
Dale 2,232 
N. Guilford 1,000 
N. Haten t 9,444 
N. Kent 
N. Madison 
N. Nenington 
N. Plain 
N. Stamford 
N. Sterling 
N. Stonington 

tl.3G7 

N. IVestchcster 

100 

N. IVilton 
N. IVindliam 300 
N. IVoodburi 
N, Woodstock 
NorthOeld 
Northford 800 

Northville 150 

Norwalk 49,460 


G 1 1 Normcli 23,429 

H 3 I Nonvichtown 
C3l 2,916 

! Oakdale 150 

E 2 Oaktille 5.100 

I Occuni 

B 4 I Old Greennich 


1 5,348 

B3j01dLjtne t2,141 
Old Mystic GOO 
C 1 I Old Saj brook 


I t2,499 

D 3 Oneco 450 

Orange t3,032 
Orcutts 150 
Oronoque 650 
Oxford -12,037 
Pachaug 75 

Packer 63 

Pancatuck 5,269 
G 3 i Pequabuck 600 
C 4 ( Phoenixville 
G 3 I Pine Meadow 425 
C 1 Pine Orchard 1,500 
B 4 I PlainGeld tS,071 
Plainville -19,994 
Plantsville 1,536 
Pleasant Vallev 


G3 

B 2 
B 2 
E 2 
B3 


B4 
G 1 


E3 
D 1 
G 2 
D 1 

H 1 
E3 
D3 
B 1 
E3 
D2 
r 3 
A 4 
H 1 
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PK mouth -16,771 
Pomfret -12,018 
Pomfret Ctr. 675 
Poquetanuck 
Poquonock 1,200 
Poquonock 
Bridge 4,050 
Portland 15.156 
Preston tl.775 
Prospect tl,S9G 
Putnam 8,181 
Quaker Hill 1,260 
Quinebaug 400 
Rainbow 


H3 


r 2 

B 4 
G 1 
C2 
G 1 
C 2 
D 3 
B 2 
B4 


Redding -12.037 
Redding Ridge 
Rej nolds 
Bridge GOO 
Ridgefield 14,356 
Riiersidc 2,000 
Riterton, 220 
Robertsville 130 
Rockfall 2,000 
Rockville 8,016 
Rock}- Hill 15.108 
Romford 30 


tPo,nulat,on of tou-nship 


G 2 


G 2 
G 3 
C2 
G 2 

A 4 
F3 
H 3 

r3 
H 2 
C3 
F 1 
C4 
C3 
H 2 
H 2 
H 3 
C2 
G 1 
D 1 
D 3 
H 2 
D 2 
D 2 

C 1 
C2 
H 1 
H 1 
G 3 
E 1 

G 3 
E2 
H 2 
D 2 
H 1 
G 3 
H 1 
E 1 
B3 
B3 

C2 
A 3 
A 4 
D 1 
C 1 
E2 
F 1 
E 2 
B 2 


Round Hill 600 
j Ron a\ ton 3.200 
I Roxburt 1740 

j Roxbury Falls 
I Roxburt Sta. 

' Sachem Head 
j Salem 1618 

I Salisburi 13,132 
I Sand} Hook 1,600 
Saugatuck 1,500 
Sa\ brook Pt 250 
Scitico 125 

Scotland 1513 
Sc} mour 17.832 
Sharon -11,889 
Sharon Valley 
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Shelton 12,694 
Sherman f54d 
Short Beach 
Siher Lane 
Simsbuty 14,822 
Somers -12,631 
Somersvillc 750 
Sound View 100 
S. Britain 400 
S. Coventry 1,617 
S. Glaslonburv 
S, Kent 108 

S. Kilbngly 250 
S. L} me 150 
S. Alanchestcr 
S. Meriden 1.600 
S. Nonvalk 18.000 
S. W ethersfield 

200 

S. Willington 
S. Wilton 
S. Windham 450 
S. Windsor 14.060 
S. Woodstock 
Southbury 13,828 
Soutirford 
Southington 

113.061 
Southport 3,000 
Springdale 5,280 
Stafford 10,471 
Stafford 

Springs 3.396 
Staffordx-ille 1.000 
Stamford 74,293 
Stepney 
Stepney Depot 

3,000 

[4401 


A 4 

Sterling tl,29S 

H2 

B 4 

Stevenson 200 

C 3 

B 2 

Still River 200 

B 2 

B 2 

Stonington 1,739 

H 3 

B 2 

Stony Creek 1,800 

E3 

E3 

Storrs 

F 1 

F3 

Stratford t33.42S 

C4 

B 1 

Suffield t4,S95 

E 1 

B 3 

Taconic 150 

B 1 

B4 

Taft\'inc 3,o9S 

G2 

F3 

Talcott\dlle 5DS 

F 1 

E 1 

Talmadgc Hill 

A 4 

G 2 

TarifT\*ille SOO 

D 1 

C3 

Terry'\'ille 6,500 

C2 

B 1 

Thamesville 5,518 

G 2 


Thomaston t4,S9G 

C2 

B 1 

Thompson t5,5S5 

H 1 

C 3 

Thompsonville 


B2 

9,633 

E 1 

D3 

Tolland tl,659 

F 1 

E 1 

Topstone 

B3 

D 1 

Torrington 27,820 

C 1 

F 1 

Tracj 

D 2 

F 1 

Trumbull tS,G41 

C4 

F3 

Tn-in Lakes 

B 1 

B3 

T> ler City 

D3 

F 1 

T.\ lerville 

FS 

E 2 

Uncasrille 

G 3 

B 2 

Union t261 

G 1 

H 1 

Union City 5,000 

C 2 

F 3 

Unionville 2,197 

D 1 

E 1 

Vernon tlO.115 

F 1 

D 2 

Versailles 

G 2 

B4 

Voluntowm tS25 
! Wallingford 

H 2 

E2 

[ 11,994 

D 3 

F 1 

! Wapping 1,000 

E 1 

B4 

1 Warehouse Pt. 


G 2 

1,283 

E 1 

E 1 

Warren f437 

B 2 

G 1 

Warrenville 

G 1 i 

C 3 

Washingtont2,227' 

B 2 

C3 

Washington 


D 2 

Depot 700 

B 2 

Waterbun' 


B 4 

104,477 

C2 

A 4 

Waterford 


F 1 

(Jordan Village) 
Watertown 

G3 

F 1 

tI0,G99 

C2 

G 1 

WaterWlIe 

C 2 

A 4 

Wauregan 1,002 

H2 

B 3 

Weatogue SOO 

D 1 


W. Ashford 

G 1 

B 3 

W. -Ivon 

D 1 


W. Cheshire 1,000 D 2 
W. Cornwall B 1 
W. Goshen B I 

IV. Granby D 1 
IV. Hartford 

144,402 D1 
W. Hartland 196 D 1 
W. Haven 132,010 D 3 
W. Mystic 2,362 H3 
\I'. Norwalk 724 B 4 
W. Redding 1,000 B3 
I\'. Simsbury 300 D I 
W. Stafford 312 F I 
W. Suffield 1.800 El 
W. Thompson H * 
IV. Torrington 

240 C 1 

W. B’illington 100 F 1 
W. Woodstock 100 (U 
Westbrook 11,549 F3 
B'estfield 1,250 E2 
B'estford B - 

Weston 11.988 B4 
Westport 111,067 B4 

Wethersfield 

112,533 E2 
Whitney ville 


derinere 

lp*ich ^ ^ 

hmanticl3,5SG G2 

son 3.500 E] 
sonPt. 200 B 4 
sonville 3S5 H 
ton 14,558 B 

ichestcrCtr. _ ^ 

iderroere ^ s 

idham 115,884 G - 
idsor tn»S33 
idsor Locks 

15,221 
idsorville 
inipauk 3.000 
isted S.iSl 4 ^ 
Icott 13,553 
Ddbridgc , 

■f2_S22 R'’ 
idbury t2,5^ ^ - 
jdmont 5.000 
idatock 12.271 


E! 

El 


C2 

C4 

111 


G1 

B2 

1 122 D® 

SOO G2 
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i chickens potatoes, cattle, corn apples, and truck 
crops The uplands are best adapted to the raising of 
dairy cattle and of orchards and vineyards— apples, 
peaches, pears, and grapes The lowland farms pwv 
duce tobacco, particularlj high quahtj leaf tor c^ir 
wrappers These farms also yield garden vegetables 
which are marketed in nearby towns and cities 
Connecticut has important fisheries Oysters, 
flounders, and lobsters are the most lalualde sea 
foods Other important fishery products are scup, or 
porgy, shad, butterfish, end, and sea hernng 
Minerals and Forests 

1 Early manufacturing in Connecticut depended upon 
its mmeral resources In 1705 copper deposits were 
discovered near present Granby, m the north central 
part of the state Here the Old Granby copper mine 
yielded the ore from which the first cojqicr coins 
i minted in Amenea were made The mine was aban- 
doned after it became unprofitable Later, it was used 
as a prison dunng the Revolutionary War and as a 
state prison until 1827 

In the northwestern part of the state near Salts- 
' bmy, there were deposits of high-quality iron ore 
Tarmera and small factories used ore to make hand- 
r wrought nails in colonial tunes During the Revolu- 


ttonaiy Itar, Ihc ore was used m manufactunng 
cables, anchors kettles, and cannon The enterpn'e 
died m the 19th century through depletion and com- 
petition from the Pennsylvania industry 
Oannecticut still mines some bnek clay, building 
stone, feldspar, limestone for lime, quarts, peat, 
and sand and gravel Because the state lacks such 
important minerals as coal and petroleum and has only 
small deposits of metilhc ores, the total value of its 
mmeral production is relatively small 
Although brge tracts have been cleared, the state 
still has some valuable forest land On this land are 
such trees as hickoiy, oak, butternut, beech, birch, 
maple ash and elm Nearly all the once common 
chestnut trees have been killed by the chestnut blight 
caused by a parasitic fungus on the bark Since 1890 
the state has been producing much less than one per 
cent yearly of the nation's lumber 

A Year Round Playground 
Connecticut iv a popular recreation state for its ow n 
residents and also for many out-of-stateis The rea- 
son for Its vacation time popularity is the great 
variety of its attractions 'They are ell within easy 
reach m this snull state with fine highways For 
the touTUt there is a range of Bights from busy. 


PICTURESQUE CONNECTICUT RIVER VALLEY 
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A LONG AND NOTABLE HISTORY IN EDUCATION 









On a rise of ground at East Haddam overlooking the Connecticut At New London is the United States Coast Guard Academy, the 

wver IS the first school in which Nathan Hale taught, 1773-74. ‘‘Annapolis’* of the Coast Guard service. Here future o^ers 

Hale was bom at Coventry, Conn , and studied at Yale College. snappily execute their platoon drills in front of Hamilton EsU. 

interesting industrial centers to peaceful colonial There is much of interest for sportsmen and outdoor 
■vdllages, little changed from their earl}' daj's. lovers in all seasons. The scenic forested hills and 

At Hartford is the Old State House, the work of valleys invite hiking and horseback riding. On the 

the noted colonial architect Charles Bulfinch. Gil- many streams, inland lakes, and Long Island Sound 

lette Castle at East Haddam was the unique home of are varied fresh- and salt-water sports in sununer. 

the famous actor WUliam Gillette. Here too is the They range from swimming and fishing to yachting, 

schoolhouse where the patriot Nathan Hale taught. Splendid beaches stretch for miles and there are many 

At London is the United States Coast Guard resorts. In winter the hills and waters attract skieis 

Academy'. The Israel Putnam hlemorial Camp and skaters. Thousands of acres have been set aside 

Groun^ear Danbury is a Revolutionaiy' War battle- for the public in state parks and state forests. {See 

c°“P|ete list of places of interest is long, also Connecticut Fact Summary' for state parks, state 

. nistory'-mmded are transported back centuries forests, and other places of interest.) 
m time as ftey view the many well-presen-ed colonial The People of Connecticut 

5,°““ Among the more notable are the The first settlere who organized the Connecticut 

w ^ Guilford, the Webb House in colony were from Massachusetts and therefore were of 

tVethersfield, and the Glebe House at Woodbury'. At English origin. They cleared the land, built hoi^, 
the IManne :^toncal Museum at aiy-stic, sea-and- and set up farms. In the late 1700’s and early ISOOs 
saU enthusiasts find rehcs of the days when whaling they erected the first small mills and factones. Af- 

was a leadmg occupation of New Englanders. ter the potato fammes of 1846-47 in Ireland, many 


BUILDIN^ S^^^^^^VERNMF.NT and education___^^ 






Tnsh came to Cam:ieetic\it nbere they norhed as null 
heads or AS /armm lo the late ISOOemaDyGerman 
unimgranta arrived French and Engl ah Canadians 
came in large numbers After 1900 many Scandioa* 
Tuns Italians and Poles settled in the state 
Connecticut a population thus changed from one al 
most entirely of British ancestry to one represent ng 
almost every European nation and Canada People of 
foreign birth made up an increasing part of ita popu 
latioa until 1620 when the trend began to dedme 
In the 1630 a nearly all Connecticut a eettlere nei« 
of the Puntan faith Today the largest denominations 
in the state are Koman Catholic Jemsh Congregs 
tionalist and Protestant Episcopal 

Early Fostering of Educstloa 
Soon after the founding of the Connecticut and New 
Haven colonies the settlers organized pubhc schools 
8 Eular to the English grammar schools The Connec- 
ticut code of 1650 required ail parenta to educate 
their children It also provided that eveiy township 
mth 50 householders had to have a teacher supported 
by the people of the community 
In 1672 the general court the ch ef goveniinental 
body gave each county COO acres of land for school 
puiposee In 1795 the general as^mbly gave the pro- 
ceeds from the sale of western lands to educat on 
At the present time Connecticut has fine systems of 
public and parochial education The pubhc system 
enrolls about 80 per cent of all children attending 
elementary and secondary schools in the state 
Within the state there are several well known insti 
tutions of higher education These include Yale Uni 
versity at New Haven (founded in 1701) the Univw 
®ty of Connecticut at Storrs Wesleyan University 
at Middletown and four state teachers colleges 

Connecticut a History 

In 1633 a Dutch party from N ew Netherlaodfounded 
the first settlement along the ConnecUcut Eivcr at a 


place which later betame Hartford The same year 
John Otdbam of Mossachusetta explored the river vat 
ley and brought back on escomuging report la 1635 
eettlere from three Massachusetts towns estsbhshed 
Wethersfield \\iiid«or sad Hartford In 1636 the 
Itev Thomas Hooker end Rev Samuel Stone or 
RaoJzed a Massachusetts party of about a hundred 
men women and chitdren Thie party nude its way 
south abog the Connecticut River to the almost 
abandoned towns of the eorber Dutch colonists 
The Betters bought their land from fnecdly Ind aa 
chiefs From these chiefs they received a piece of 
turf and a twig in token of the transfer of the land 
end Its products The new and tmy settlements hon 
ever were threatened by enemy tribes In 1637 the 
Pequote went on the warpath The ecttlers anny 
surprised their fort at night eet fire to it and wiped 
out the tnbe thus ending attacks by these Induns. 

In 1639 the colomsts found they were outside the 
ebartcivd tunsdiction of hlassachusetts Therefore 
they formed a set of laws entitled the Fundamental 
Ordeia of Connect cut This document is often 
called the fiist wntteu constitution of histor) The 
pieomble proclaimed that the people not the English 
crown were the foundation of authority The H 
orders provided for a general assembly of deput cs 
end for the election of a governor and magistrates 
They set forth laws for elections courts powers of 
officials and taxes They omitted however a re- 
ligious test for citizenship No citizen had to be a 
church member as required in Massachusetts 
In 1662 John Winthrop Jr then governor suc- 
ceeded in obtaining a royal charter from Charles II 
This chatter establ shed Connecticut as an independ 
«it colony under its own const tution It also defined 
the colony s boundanes as Narragansett Bay on 
tile caxt Massachusetts on the north Long Island 
Sound on the south and the South Sea (Pacific 
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CONNECTICUT’S FAMOUS CHARTER OAK 



When the English governor came to revote the charter of the 
state in 1687, the document was said to have been hidden in 
this tree in Hartford. The Charter Oak was blown down in 1856. 


Ocean) on the west. These boundaries included New 
Haven, which was absorbed much against its will. In 
1665 Hartford became the capital. It shared this 
honor with New Haven from 1701 to 1S75, when Hart- 
ford became the sole capital of the state. 

Defense of the Charter 

For years, Connecticut engaged in disputes over 
rights granted in its 1662 charter. IVhen Edmund An- 
dros was appomted governor of the New England 


colonies he was ordered to replace their charters 
with new ones more favorable to the English croini. 

For this purpose Governor Andros came to Hart- 
ford Oct. 31, 16S7. The stoiy- is that one night he and 
Governor Treat were discussing the surrender of the 
charter. While doing so, the candles were put out and 
the document was removed from the table where it 
laj'. It was said to have been hidden in a hollow oak 
tree which later became famous as the Charter Oak. 
Although Andros failed to seize the charter, he dh- 
solved the Connecticut government. 

After the English Revolution of 16SS, Connecticut’s 
charter was again recognized as valid. When the colo- 
nists declared their independence in 1776, the 1652 
charter became substantially the state constitution. 
It was replaced in ISIS by a new constitution, under 
which the state is still governed. 

Since early colonial days, Coimecticut has had a 
town system of government. According to its ISIS 
constitution, each town in existence before that rear 
has two representatives in the lower house of the gen- 
eral assembly. A town incorporated later than that 
year has representation depending on population. 

A Boundary Error 

The northern boundary' of Connecticut has a small 
rectangular indentation where territory helon^g to 
^lassachusetts breaks the straight line. This irregu- 
larity was caused by two surveyors who lived more 
than 300 years ago. 

In 1642 there was a dispute over whether ^rmg- 
field was in Connecticut or in ^lassacbusetts. ht- 
ter colony sent out the surveyors Woodward aatl 
Saffery to fix the southern boundary. They began gv 
setting a point on this boundary in the e.xtreine ea;i. 
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They then took a boat around Cape Cod and up 
the Connecticut River They found a place nhich 
they beUevcd ivas the same latitude as the eastern 
point they had previou=ly located Actually it ivas 
eight miles too far south Connecticut protested the 
line and a long dispute followed Connecticut finally 
recovered all but this Uttle rectangle, and Ma^sachu 
setts did not finally abandon the old Ime until 182ft 
Under the charter of 1662, Connecticut was to ex- 
tend westward to the Pacific Ocean As a result Con- 
necticut claimed a large part of the pre«ent state of 
Pennsjlvann and a vast strip of land farther we^t 
For years Connecticut actually goi’erned tlie W'yotn 
ing Valley of Pennsylvania, where an Indian massacre 
of whites occurred July 3, 1778 
After the Revolutionary l\ar, Connecticut agreed 
to give up all land west of its present boundary in 
exchange for a reserxe tract in what is now nortb- 
eastem Ohio This tract, estimated at 3,500 000 acres, 
became known as the Hcstem Reserve About 
500 000 acres were sold to pay benefits to persons 
whose homes the British had destroyed Proceeds 
from the sale of the remainder went to the school fund 
Connecticut in American Wars 
Connecticut suffered little ui comparison with the 
other colonies in the early colonial wars and m the 
Revolution Troops were freely furnished to the Con- 
tinental cause, however and Connecticut played ao 
active part Jonathan Trumbull eov^nior of the 
colony at the outbreak of the Revolution was the 
only governor in the colonics who was not asked to 
reeign, and he became a close friend of Washiogton 
The little commonwealth as a commercial state 
didnotweleome the War of 1812 butit gave men and 
supplies Lberally William A Buckingham governor 
at the outbreak of the Civil War established a record 
for promptness and seal m th it conflict Connecticut s 
vast industrial capacity made it a great arsenal of 
democracy” in the first and second World Wars (See 
also chronolngj in Connecticut Fact Summary, 
United States, section "New England ' ) 


11 CONSERVATION 

Conrad Joseph (1857-1024) In a charming home 
m Poland a little boy of 11 put hia finger on the map 
of Afnca one day in 1868 and exclaimed, “When I 
grow up I shall go there!” 

Six years later this lad and his tutor were m 
Switserland watching English engineers build the 
St Gotthard Tunnel His tutor urged him to give up 
hts idea ol going to sea and to heed his lamily's 
wishes and become a lawyer 
Young Teodor Josef Konrad Korzeniow ski listened 
in despair TTien one of the Enghsh engineers passed 
by, smiled with ‘‘a friendly gleam of big sound shiny 
teeth," and Josef knew that he w ould sail the Enghsh- 
man s sea in spite of all tutors 
He went to sea m a French ship at 17 In 1878 he 
entered the British merchant marine He knew very 
httk Elngbsh but he learned quukly and soon began 
to think and to talk more clearly in English than in 
Polish At the age of 32, while recovering from a 
fever, he began to write a book 
This book, ‘Almayer s Folly', was not pubhshed 
until the wnter was 38 It was the first flash of the 
genius with which the Polish sailor, later Joseph Con- 
tad, English sea captsun, was to fascinate the world 
Soon after be left the sea, married and settled in the 
peaceful English countryside at Kent Here he wrote 
tbe tales that bnng all the beauty end mystery of the 
sea and tbe strangeness of tbe East to imtraveled 
readers Strength and reahty run through his wntingx 
The Eogh«b language sings with a fresh beauty under 
his foreign pen 

Conrad was a moody but kind hearted mas Ho 
was bom ID tbe Ukraine, Dec 3, 1857, and died in 
England Aug 3, 1D24 liis father was a Polish 
revolutionist who died when the boy was only II 
Conrad's best-known books are 'Almayer's Folly’, 
The Nigger of the Narcissus’, ‘Lord Jim', 'Youth', 
‘Nostromo’ Tbe Mirror of the Sea , ‘The Secret 
y^ot'. Under llestern Eyes', 'Chance’, ‘Victory’, 
and The Rover' Typhoon’ and 'Falk' are among 
the most famous of h» shorter stones 


CONSERVATION— Tic WISE USE 0/ NATURAL RESOURCES 

imnerals to heat our homes, 
automobiles Fish, birds, 

grasslands wildlife and miner- 
natural resources Con- 


pONSERVATION The Wise u«e of natural resources washing away V’e 
is called conservation Soil water, forests and cook our food, and n 


scnation prevents their waste 
and makes sure of a supply for 
the future 

Nearly everythmg we need 
for comfortable hving today 
comes from one of the natural 
resources We cannot live five 
nays without water Our food comes from soil On 
the grasslands hve the animals that produce our 
®eat, wool and leather From forests come the Inm- 
for our houses and furniture, and pulp for paper 
Parents and grasslands are also important 


defend from waste, to work for 
wise use and good management of 
my country a Dataial resouresa — its 
soil and mtomla, its forests, waters, 
and wildb/e 


and wild animals all play a part 
in the bajatvx of nature (see 
Nature Study) 

When the white men first 
came to -America they found a 
continent rich in natural re- 
sources Much of the land was 
covered with forests where wild 
animals hved in countless num- 
bera Over hroad gras'lands wandered great herds of 
bu&alo The soil was deep and fertile Switt-running 
stieama smd deep lakes held a wealth of fish 
In their struggle to get food, clothing, and shelter 
" e eettteis chopped and burned down most of tbe 


'ey hold water m the ground and prevent soil from eastern forests As they moved westward they plowed 
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ON NATURA 


L 


RESOURCES 



SOIL 

. VegetabI*! 
Fruifs 


Grain— Cereals, Flour 
Chickens — Egg$ 


Cooking 

Laundry 


are they usefSirDo°youtliiJfe' 'o'*” “Sat'eV depend on natural resources. How many tto 

up the grasslands to plant J 

t^orn flTiri tT»hrtn<. mi 


a, , ^ecaa destroy ou 

SrowiVdBa'd^'^ed’iwaB"" ’'‘heir 

bJ 7 o‘°T 

piJ.;d"t St'S®, :r *» '“w ««» - 

m..n the,. deSgoS ,2® ™“>«s to ae.. 

ground, because the plant cover that 

was gone, ^^^len ^^-inter snow moU ^ ^ 

floods. In the summer 

and crops died in the fields Dna?“f’ 

topsoil away. Animals and bMs thSr" 

the forests and on the nrairiea t “ 

«.<!. vnlahad to,.,,,. KL-h dl.d r^S'S™' 


At last people began to see that t/teir very -• 
wee depends upon using these resources wisely. Th 
began to understand that natural resources depo 
on one another and on people and that people depei 
on natural resources. They began to understai 
00 that individuals have no right to destroy naf 
ral resourcps for their ovm profit. The 


resources for their own profit, a. he la' 
company that chops down all the trees of an eu, 
state iidthout replanting for the future; the in^' 
trial plant that poisons a river ndth its wastes; t 
armer who neglects his own farm and so damag 
IS neighbors’ land are injuring not only themsel'' 
but their whole communit3\ The campers whose car 
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EXPERIMENT WITH RUNOFF 


le^sne'ss starts a forest fire an^x^ertm^t with runoff Thestudyofconservatjon 

the automobile driver nho should start with one s own 

wastes his gasoline the pic surroundings City people 

Dickere who tear up arm ^ “ country people 

fuls of wild flowers the can observe erosion — the 

hunter who kilts more than n 7'*^ ^ \ s lent thef that steals 

the legal limit — all are de S'* { e away our topsoil Mostva 

stroying natural resources 1 * I ' ^ cant lots suffer from some 

Conservation in fact i* the KbB i *♦**’■ erosion T2ie nearing anay 

respoTWiWifi/o/everyone In \ > of so I shows at the end of 

many cases it must be en lb ♦ drainpipesorwhereabuild 

forced by bw to prevent j N removed A 

waste and destruction 1 > ^ — bare road cut ridged with 

CoD^ervationpajsnelJin f - i F gull esand washingslippery 

mak ngacommunityamorc ' / tjv mud over the highway dur 

beautiful place in which to * mg a rain is an example of 

live Wherever the land is erosion A road cut planted 

mistreated the countryside bushes will leave the 

IS unattractive Vacant lots l , , . road clean after a ram 

covered with weeds and i V "'■ JBHE'' A fre»h excavation for a 

trash bare roadsides and j ^ jjf y «j new buillmgi* a good place 

streams used as garbage * to study topsoil and subsoil 

dumpsareugly Wedonot inth«s«twooBp«<i apb«»««f*e«iihpUnwawubp»s>»od In » vis t to the city water 
hke to look at them or to hn bareeuth Th«^»*b«««rU»ej^*»e»ithtt»w»tMind works one may learn where 
gernearthem Therecrea Sx wuib«?d%*«k WbKh «ii iet*heot>»t the water comes from how 

tional value of conservation w»>«r *nd icii mo oti? Tbw cipenioeat <•» siio b» mid* jt » u«ed and in what quan 
OMoftsro / ,11 mport.nl .1 1«.» -»> .»«.o » „ty „d .h.tn.i«™ra 

aspects As our cit es grow more and more crowded taken to protect its source Here are some questions 
people need places to visit on their vacations and everyone should a<k h mself Are the rivers lakes 
week ends ‘ITiey need moi« e ty parks and county and streams of the eonimunity kei t clean and freshP 
forest preserves more nat onal parks more highways Howb the city s sew age and trash disposed of? ^Vhat 
bordered by trees and flowers and sparkl ng streams do the factories do with their waste materials such 

HOW A FARM GROWS POOR BY DESTROYING PLANT COVER 




CONSERVATION 

The study of conservation 
should start with one s own 
surroundings City people 
as well as country people 
can observe eros%on — the 
s lent th ef that steals 
away our topsoil Most va 
cant lots suffer from some 
erosion The wearing anay 
of so I shows at the end of 
dram pipes or where a build 
mg has been removed A 
bare road cut ridged with 
gull esand washing slippery 
mud over the highway dur 
mg a rain is an example of 
erosion A road cut planted 
with bushes will leave the 
road clean after a ram 
A fresh excavation for a 
new bull Img i* a good place 
to study topsoil and subsoil 
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reclaiming wasteland 



This field was useless as cropland or pasture. Erosion by 
wind and water was ready to set in The owner planted pine 
seedlings, and almost from the start erosion was checked. 




1 i,, >■ . ,< 

If d , . ri ^ 

. rril r\4r f 


Nine ye^ ajei the seedUngs were planted, as shown m the first 
picture, the field bore a healthy stand of pme Now the owner 
penodically cuts selected trees and sells them for pulpwood 


as oil and chemicals’ In the countn , is the land 
well coiered with grasses, shrub=, 'or trees’ Is 
there a laier of dried grass, leaies, and twigs on 
the ground’ Does the ground feel soft and springy 
underfoot’ Are there gullies in the fields and pas'- 
tures’ Are the stream banks washing aw aj’ Are the 
streams muddj or clear’ Are tin cans and other trash 
being thrown into the stream’ 

The Water Table and Watershed 
All of US use water Our homes must hate it for 
dnnkmg cooking and washing Cities must hate it 
for fire protection Industnes use it to produce 


electricit}' and for an endless variet)' of manufac- 
turing processes. TlTien we think of wafer we usually 
think of rain, nvers, and the ocean. "We seldom 
think of the vast underground storage supply kno-vn 
as the uater table (see lAater). It is vitallj unportauf 
Wells are sunk to the water table. Plant roofs 
draw moisture from it Springs and streams Liie 
from it w here it comes to the surface. 

The area drained by a region’s riiers and streams 
IS called the watershed. Such an area slopes toiraid 
a common land trough. Some ram runs of (drauh) 
over the ground surface. The runoff becomes a brooL 
Brooks flow into streams, streams jom to form nver= 
A good watershed consen es water. It has a hiah 
water table, clear streams, and a generous coier oi 
trees, grasses, and other plants Plants help to form 
a part of the topsoil called humus Humib consLfiof 
decajTng leases, bacteria, dead m=ects, and other 
ammal remains It provides some of the food for nev 
plant life. Together with a network of roots, if act- 
as a blotter, soaking up rain. Plants bre.ak the force 
of falhng ram and scatter the drops oier leaieiand 
branches Some of the water returns to the air bi 
eiaporation. Part of the water is used bj the plant 
and breathed out mto the air again through the 
leai es bj transpiration (see Plant Life, Trees) 

The rest of the water sinks into the earth through 
countless tmy channels made bj roots, earthwo^, 
and burrowing animals and insects The letel at 
which the earth is permanenth saturated is the wato 
table In a healthy watershed, this lei el is elo-e to 
the surface throughout the j ear. Dunng long, heaw 
rams the soil may not be able to soak up aU t^ 
water. Some of it runs off the surface, but m a 
watershed, it moies slowli. Deep snow al-o me 
slowh and gradually soaks in 

A poor watershed is formed when all the tree- haw 
been cut down or burned off. Grasses and ot e* 
plant': haie been stripped off bj fire, oier-grazmg ' 
livestock, or bad farming practica- itlarshte an., 
ponds have been dramed to make more farm hn 


BAD AND GOOD FORESTRY 


Jl,,. 1 j^ji- 







only the trees but th?1fiknke° of topsoOtti’at^Sice^coTCTed the lumbering P^f 

forest floor Ram water has dug out a deep° 
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THIS W E LL - P L ANN ED FARM WILL PRODUCE FOOD FOR GENERATIONS 



T^s air shows how wise farmers plant their crops to follow the curre of a hill* instead of nmnina them np and down 
The bght colo^d abips are row crops, such as corn or wheat. The dark strips are close growing “cover” crops, such as 
or soybeans. This kind of planting is called “contour strip cropping.” The row of trees, lower left, is a windbreak to protect ic 
farm buildings and near-bj fields. At the upper right is a wood lot. 


It IS estimated that erosion has seierelj damaged 
about 280 nulhon acres of the grazmg and cropland 
in the Umted States — equal to the combined areas of 
Illmois, Iona, Alissouri, Kansas, Nebraska, and 
yommg Another 775 miUion acres hat e eroded to 
some extent. We now have left about 460 nuUion 
acres of land suitable for crops. 

Erosion is caused by two difierent agents— wind 
and water. Dust storms are the etidence of unnd ero- 
sion. Soil unprotected by plant cover sunply blows 
awa 3 '. On Alaj^ 11, 1934, a great dust storm carried 
away an estunated 300 nulhon tons of topsoil from 
the Great Plains states. On the basis of 1,000 tons 
of topsoil to coier one acre seven mches deep, that 
meant the eqmvalent of r ,500 fortj'-acre farms taken 
out of crop production in a single day. 

There are se\eral kinds of water erosion. Sheet 
erosion is the wasting away of lei el land in thin 
laj ers. It may go on for j ears without bemg noticed. 
But each jear the land produces smaller crops Fi- 
nally on some shglit nse of ground, a patch of sub- 
soil shows through. Then the land is about finished 
as a food producer. 

Splash ero^on is the washing away of soil by the 
direct battering of rain. Small channels dug m the 
soil by runoS are caUed rill erosion. The httle rills 
run together and form a network of larger rills 
Then gulhes deielop. Gully erosion is the last sta<ra’ 


and w hen tliis occurs the land is on its way to be- 
commg a desert. 

Gulijing progresses at high speed in certain tj^ 
of soil. In southwest Georgia is a famous gully ca"® 
P^o^^dence Cave. In places it is 200 feet deep, 
arms reaching in all directions. It began about t e 
year 1890 from water dripping off the eaves of a 
bam. Smce then it has destrojed 3,000 acres o 
farmland and swallowed the bam, a schoolhou-e, a 
church, and roads. It is still reaching hke an octopus 
toward other remaim'ng farms. 

Soil Fertjlitj and Erosion . ^ 

Erosion carries off good topsoil, thus 
the fertihtj" of the soil. This is because plant 1000 = 
are m the upper levels of the soil. The 
inch of topsoil will reduce production of corn bj 0 
or ^i^ e bushels to the acre. Aloreover, plants on 
soil suffer from so-called “deficiency diseases 
is, thej’ lack certain xdtamins and mineral'. “UC 
plants do not pro\'ide fullj' nourishing food for hu 
beings and livestock. , « 

Experts claim that we need at least two and a 

acres of productive land to clothe each person a 
pronde him with a minim um diet. -As told wruer 
the article, the United States has left 
milhon acres of good land. This averages about 
acres for each person. The entire world is 
ha\e about 4 billion acres of productive Ian 
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supply the needs of nearly 3 b 11 on HOW TO HOLD RAIN WATER IN DRY REGIONS 
people Th s amounts to less than ~ 

two seres a person The Un ted 
States can still care for ts own 
people but it s be ng called upon 
more and more to help the rest of 
the world 

How Soli Conservation Works 

■Ihe ITmted States had no nat on 
al program of so 1 conservat on 
unt 1 bus ness depress on and 
drought came in the 1930 s In 
1933 the So 1 Ero on Sc vice 
{soon renamed the So 1 Conserva 
ton Service) as created as an 
emergency measure and made a tna 
jor d 0 wn of the United States 
Department of Agneuiture 

Demonstrat on projects vere set 
up m all parts of the countrj 
In 1937 the d flerent states began 
to pass laws perm tt ng farmers to 
organise the r o vm 80 1 C0D«er a 
ton distrcta By Jan I 19ol 
there were mo e than 2 300 such 
d stneta Each farm fits nto a 
distnct*wide plan Farmers often 
Gorkin groups helpmg each other 
apply good land use measu es The So I Conservat on A spectacular gully healer w dely used n the South 
Service and other federal and state agenc es p ovide w Awbu U is a vine from the Or ent wh ch grows 
Uchn cal advice T npidly It is not uncommoi] for gull es ten Seet 

Th 8 program promotes good land use measu es deep to become filled with a five years w th so 1 

by fa mers all over the count y It empha ses that caught by ihe kudzu Kudzu provides good forage 

covering the ground with plants u one of the most ra for livestock for t s nch in proteins 
portant of all factors in conser at on because t holds Another way to heal gull es s to bu Id dams of 
ram water where it falls and prevents the bio ng and brush across them at tegular intervals Then so 1 
wash ng away of so I Gull es can be heafed m many and water running down tl e gully am caught behind 

cases by new plants They provide a tangle of leaves the dams and held in place The following pract ses 

and stems that traps and holds iH place part of the soil prevent erosion from start ng 

carnedby runoff Grass legumes shrut« and trees are Contoitr ng Ploving plant ng and cult vat ng 
planted m gull es for th s pu pose sloping fields around hill ides w th curving furrows 


HOW THE FARMER CAN HELP CONSERVATION 
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NO SWIMMING, NO FISHING HERE 



A once beautiful woodland stream has been turned into an ugly garbage dump. 
Ko fish can lure in its dirty waters No birds can nest among the tin cans on its 
shores. No swimming, no picmclang permitted. 

horizontal to the hill, instead of furrows running 
straight uphill and downhill. The cun^d furrows 
catch ramfall and allow much of it to soak into the 
ground. They also catch soil washing from above. 

Stnp cropping. Plantmg stnps of close-growing 
plants— such as grass or clover— between alternate 
strips of clean-tilled row crops, such as com. The 
strips of close-growing plants hold water and keep it 
from erodmg the cultivated strip below. These strips 
are planted on the contour. 

Terracing. On long slopes a low ridge thrown along 
the outer side of the slope catches soil and rain water 
and slows down runoff. 

Listing. In dry regions a special list plow can 
be used to throw a ridge of dirt to each side, creating 
a trough, or furrow, about 18 inches wide and 7 
inches deep. Crops are planted m the bottom of the 
feow. In basin listing, a dam of dirt is thrown across 
the trough at right angles, every 3^ to 20 feet. 

Shelter belts. On the treeless plains belts of trees 
b^k the force of winds across a field and reduce 
wmd erosion. 

Deep tillage. Instead of turning over the earth with 
a moldlward plow, a deep-tillage plow breaks the 
earth below the surface, but leaves the surface vegeta- 
tion, or trash from the previous crop, to act as a 
cover. This is also caUed stubble mulching. 

Crop rotation. Planting different crops each j^ear 
on a piece of land keeps the soil productive. One crop 
helps the next. For example, nitrogen, needed for 
plant grow-th, is added to the soil by legumes such as 
clover, alfalfa, and cowpeas. These plants can take 
mtrogen from the air and store it through their roots 
in the soil. 

^In a year or two, the plants can be plowed under 
This IS called green manuring. After the roots have 
rotted, other plants can use the nitrogen for growth 
This helps plants, such as com, cotton, and potatoes' 


that cannot store nitrogen. Eolatioih 
are used with strip cropping by shifl- 
ing the close-growing strips and the 
tilled strips at fixed periods. Thus 
the same plan that stops erosion im- 
proves the soil. 

Coier crops. Land is kept coiered 
winter and summer with either a grow- 
ing crop or the residue, such as corn- 
stalks, from the crop prenously grown 
liTien cover crops are plowed under for 
green-manuring purposes, the plant 
foods added to the soil increase it- 
fertility and improve its water-holding 
capacity. 

Ferlilhation is the use of manure 
or other fertilizer to replace plant 
food taken out of the soil by crop 
production. 

Wildlife Conservation 

Wildlife consenmtion goes hand in 
hand with soil and water conserva- 
tion. Song and game birds, fish, fur- 
bearing animals, and big game animals are as much a 
product of the land as are trees and grain fields But 
wild animals, hke human beings, must have food, wa- 
ter, and places to make their homes. Destrojang the 
forests, marshes, ponds, and grasslands destroj-s their 
food and water supply and the places in which thej 
live. Only a remnant of the original game supply of the 
United States now remains. The passenger pigwn, 
Carohna parakeet, great auk, Labrador duck, Pato' 
cormorant, and heath hen are e.xtinct. Birds near the 
vanishing point include the w'hooping crane, ivor)- 
billed woodpecker, and Cahfomia condor. The num- 
ber of moose, caribou, wrild sheep and goats, grizzly and 


Alaskan brown bears grows smaller ev-ery year. 


Jlo-t 


wildhfe is protected by law today from overhuntag 
and overfishing. But if we continue to destroy their 
natural homes, they cannot sundve. , . 

The government has established numerous nationa 
wildlife reseniations and game refuges. Maib ® 
these are administered bj'- the Fish and Wildlife >.e^ 
ice. All the national parks and monuments are w 
hfe refuges. Individuals, however, can do more t an 
government bureaus in restoring wildhfe to 
countrj-side simply by provuding birds, fish, and am 
mals with natural breedmg places. j • -t as 

Hedgerows confine hvrostock within fielik JU; 
effectively- as -wire fences and provide nesting P 
for many birds and cover for small animals. The in 
tiflora (meaning “many flowers”) rose is being 
widely- for this purpose. It grows rapidly and 
very effective fence. Its flowers add 
countiy-side in the summer, and many birds 
animals hke the fruit. -jj 

Brush piles scattered through a wood gj. 

retreats for cottontails, weasels, mink, and w 
chuck. Marshes seldom make good cropland, ^ 

provide homes for muskrats and certain ^ j„ji. 
discussion of the importance of marshes and the 




Ker of unwise drainage tee B rds section on Pro- 
tecting and Conserving Our Birds ) 

A farm pond serves many purposes Its wafer is at 
hand for fire protection and to provide an eme^ency 
vater supply for I vestork Fish can be raised m the 
pond (see Fish Culture) Ducks and other water birds 
may nest on its borders It is as immrag pool rathe 
summer and a skat ng nnk in the w nter Some farm 
ers make money from ponds by rent ng automobile 
parking space to p cnickers 

The Problem ot Water Pollution 
Clean water is essential to Ife Yet many water 
^ays are used as dumps for raw e vage garbage and 
industnal v astes ater pollut on comes from three 
major sources First our cities towns and villages 
dump untreated sewage and garbage into the nearest 
streams Second industnes discharge wastes con 
s st ng of ac ds chemicals greases o Is and animal 
and Vegetable matter Such matenals poison dnnkrag 


water and endanger public health They destroy com 
mercial fisheries They prevent fishing boatmg 
bathing and other recreational uses of the poisoned 
waterways 

Good progress is being made m correcting these 
abuses In 1918 a Division of ater Pollution Con 
trol was set up in the federal PubUo Health Service 
It IS stimulating a broad national program for the pre- 
vention and control of pollution Many states have 
parsed water control Uws providing that municipal 
itiea and mdustr es may be ordered to bu Id sewage 
and waste treatment plants Progressive industnes 
are engJg ng m lesearcli on the recovery and re use 
of waste by products Often such by prpducts more 
than pay for the cost of recovery One manufacturer 
of stranboard collects enough methane from wood 
pulp bquor which was formerly emptied mto the 
nver to furnish not only Lght and power for his plant 
bat also a profitable surplus 
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A third source of water pollution is siltatim. 
Streams flowing through eroded land carry soil, or 
silt, suspended in their waters. A hearY load of silt 
indirect^ kills fish because it reduces the amount 
of oxj'^gen in the water. Wlierever the flowing water 
slows down, the silt is deposited. Resen,'oirs behind 
dams soon fill with silt unless the watershed above 
the dam is protected against erosion. 

Conservation of Minerals 

Soil, water, forests, giasslands, and wildlife are 
the renewable natural resources, iilmerals, once e\- 
hausted, can never be replaced. The United States 
has a priceless heritage in its great stores of coal, 
oil, natural gas, and minerals that were deposited 
ages ago. Until Congress passed the Mineral Leasing 
Act (1920), discovert' of these resources on public 
lands led to their transfer to private individuals, 
who sometimes developed them by wasteful methods. 
Government regulation now helps private enterprise 
to develop these resources with less waste. 

For years coal had been mined as though it were 
inexhaustible — about one ton wasted for each ton 
mined. Now it is being mined more economically. By 
use of nater power instead of coal to generate elec- 
tricity wherever possible, the coal supply may last 
indefimtely. (See also Coal; Water Power.) 

Natural gas and petroleum were once carelessly 
wasted. In the earlier daj-s, natural gas was allowed 
to escape into the air because there was no way to 
use it. Various state and federal measures and co-op- 
eration within the oil industry are combating over- 
production and waste (see Gas, Natural). Atomic 
energy is a new source of power wliich may some 
day replace all the minerals used for fuel. 

The salvaging of waste metals, once called “junk,” 
has been dignified with a new term, “secondary' pro- 
duction.” This has grown to be an important business. 

Consent tion in the United States began as a move- 
ment to ^ve the vanishing forests but soon broadened 
to include other resources. Gifford Pinchot, foiestry 
expert and later governor of Pennsylvania, was a 
feader m conserx'ation work. He strongly influenced 
President Theodore Roosevelt, who established the 
National Conservation Commission. Under this com- 
mission 234 nullion acres of governmenteowned tim- 
ber, coal, oil, and phosphate lands were set apart as 
pubhc lands, never to be sold to private interests. 
In 1935 another 19/ milhon acres of unreserved 

tot p«:;“ “■* “* 

Under President Franklin D. Roosevelt, reforesta- 
tion and erosion control were undertaken bv the Ci- 

Conservation 

Semce. Abandoned and submarginal farms were 
taken over; many were reforested and set aside as 
game resen-es. Conservation of natural resources was 
major aims of the Tennessee Valley Author- 

Thl land has been hastened. 

The Taylor Grazmg Act (1934) controls grazing of 
hvKtock on pubhc lands to prevent overgrazing and 
soil detenoration. The Bureau of Land Management 


HELPING THE AGED STAY WELL 



Here a visiting health department nurse is giving medical aid 
to an elderly woman in her home. Care of the aged is an 
important part of the work of conserving h um a n resonrces. 

in the federal Department of the Interior is concerned 
primarily with co-ordinating the conservation activ- 
ities of all the government’s various branches. 

Conserving Human Resources 

A nation must conserve its human resources bstoi 
as its natural resources. The physical and mental 
health, energy, and time of its people are a countrj s 
most valuable assets. To conserve these assets 
the national, state, and local governments spend 
millions of dollars annually. Many' of the sendee? 
they' provide, such as pure drinking wafer and 
sewage and garbage disposal, are so common that 
we rarely' consider the part they play in conserving 
human resources. 

CHECKUPS MAINTAIN GOOD HE ALTH^ 



This optometrist is examining the boy’s eyes with ms 
that measure ability to see. Periodic checkups 
teethj and the whole body do much to conserve 


To protect health, governments at all levels have 
laws, ordinances, and regulations that establish 
disease-control action A person suffenng from a 
disease spread by human contact may he kept apart 
from other people Special hospitalisation as in 
leprosy, or quarantine, as in some childhood diseases, 
provide both treatment for the patient and protec- 
tion for others Vaccination as in smallpov or 
inoculation, as in tetanus are frequently required 
to protect people from specific maladies Tarm am 
raals may be destroyed when they have such diseases 
as tuberculosis or hog cholera which may be trans- 
mitted to humans Schools often conduct medical 
and dental exammations to conserve children’s health 
and prevent the spread of infectious diseases (See 
afw Health, Sewerage, Water Supply ) 

Agencies under the Department of Health, Pduca- 
tion and V elfare as well as state county, and mumci 
pal health departments constantly work to treat 
diseases and prevent their spread These agenciei 
often provide hospitals for the care of patients with 
physical and mental disorders The Armed Forced 
and the Veterans' Administration provide similar 
aid to present or former members of the ernied serv- 
ices (See also Health Department, Uruted States 
Government ) 

Many semipubbc agencies are devoted to the work 
of conserving human health Among these are the 
foundations organised to combat such diseases as in- 
fantile paralysis cancer, heart ailments rheumatic 
fever and others They conduct lesearch in disease 
processes and may offer special care and treatment 
Mental health otganiiationa take timilac action in 
their field 

In wartime and when disaster strikes, the Amencao 
Red Cross provides a host of medical and other aids 
{see Red Cross) The National Safety Council con- 
ducts a broad program of safety education to protect 
people from accidents at home on the stre^ and 
highways, and at school or work {see Safety) The 
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Red Croas also maintains a special program of water 
safety instruction Fire and police departments are 
ready to act in emergencies that menace human 
health (see Fire Department, Police) 

Conserving Time and Energy 
Time and energy are valuable human resources 
To conserve them, the modem business and industrial 
world makes use of countless timesaving and labor- 
aaving machines, devices, and methods Time and 
motion studies help workers conserve energy and 
promote production Machines now do the work of 
many men (see Work and Fatigue) Psychological 
tests enable people to choose the kind of work for 
which they are fitted (see Intelligence Tests Per- 
sonality) Homemakers today can avail themselves 
of many apphances that save time and strength, 
home furnishings that are easy to keep clean and 
foods that require little preparation (ice Food Preser- 
vation Home Economics and htanagement) 

Many physically handicapped people are able to 
perform a wide variety of yobs sometimes more skill- 
fully than workers without handicaps Today their 
human resources are being used in many different 
fields With proper vocational training and psycho- 
logical counseling, handicapped people can often 
leivm to become economically useful and socially well 
adjusted (See also Deaf, Education of, Blind ) 
increasing attention is being given tbe problem 
of conserving the human resources of elderly people 
Employers are learning to adjust time and production 
scb^ules for older workers, and their health is the 
subject of a special medical field, called genatnet, 
(See also Leisure ) 

Conservation Organizations 
The following nongovernmental orgamsations am 
concerned with various aspects of conservation AU 
pubbsh books, magazines, pamphlets, all engage in 
educational and research work, all have films avail- 
able to schools and clubs 

Auericaw Forebtrt AssociAnoN, 919 17th St, 
K W , Washington 6, D C American Forests pub- 
lished monthly Founded m 1875, it was largely 
responsible for creation of U S Forest Service and 
Cmban Conservation Corps 
Auericaw Nature Association, 1214 16th St, 
N W, Washington 6, D C. Nature Magazine pub- 
lished dunng school year 
Cw-iEOTKWiw 7ft Vifiu 

New York City Sponsors research and education 
Kbted to the interdependence of natural resources 
and their wise management 
Euprcenct Conservation CoManrrEE, 767 Lex- 
ington Ave , New York City Largely responsible for 
the creation of Olympic National Park Maintains 
the Hawk Mountain (Pennsylvania) sanctuary for 
hawk^ 

Fbiends of tbe Land 1368 North High Street 
Columbus 1, Ohio Established in 1940 “for 
the conservation of soil, rain and man”, Th Land 
quarterly magazme, The Land Letter quarterly news 
bulletin 
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Gaedex Cltjb op Asieeica, Consen’ation and 
Roadside Committee, 15 East 58th St., New York 22. 

Tzaak Waltox League of Amepjca, 31 X. State 
St., Chicago 2, HI. Promotes the consen-ation of fish, 
woods, water, and wildhfe; encourages the establish- 
ment of game preserves, reclamation of polluted 
streams; organizes Junior Leagues to interest children 
in conseiration. Outdoor America published ten times 
a j’ear. 

Xatioxal Audubox Societt, 1130 Fifth Ave., 
Xew York 28. For description of the work of the 
Societ}’, see Audubon. 

Xatioxal Pahes Associatiox, 1214 16th St. 
X.IV., Washington 6, D. C. Publishes quarterly Na- 
tional Paries Magazine. Established 1919 to “promote 
the presen-ation of primeval conditions m the na- 
tional parks and in certain national monuments, and 
to maintain the high standards of the national parks 
... to preseive wilderness countrj* and its lirgin for- 
ests, plant life and wildlife ... in the nation.” 


Xmox'.AL Rouiside Couxcil, 119 East 19th St. 
Xew York 3. Is concerned with the presen-ation of 
roadside beaut3-. 

Xatioxal Wild Flower Preseev.a.tiox Soam, 
3740 Oliver St. X.W., Washington, D. C. (See also 
Flowers.) 

Xattoxal Wildlife Fedeeattox, 330S 14th St 
X.W., Washington, D. C. Publishes monthly Con- 
senation News Letter on pending legislation; wDdMe 
conservation stamps. 

Xature Coxseetaxcy (formerly the Ecologists 
Union), 1214 IGth St. X.W., Washington 6, D. C. 
Devoted to the presen-ation of nature re^ervEs— 
forests, prairies, marehes, deserts, and other natuml 
features not now presen-ed. 

WiLDEEXESs SociETV, 1840 iMintwood Place X.W, 
Washington 9, D. C. The Living Wilderness pub- 
lished quarterlj'. Works for the presen-ation of forests 
and wilderness areas on private lands not under 
government protection. 


REFERENCE-OUTLINE FOR STUDY OF CONSERVATION 


CONSERVATION OF NATURAL RESOURCES 

I. The five natural resources C-431-. water W-60-4, 
C-452&-C; soil S-226-31; forests and grasslands 
r-236-41, G-16S6-170; wildlife C-432/-453; minerals 
C-454 

A. The wise use of natural resources C-451 

B. All living things ore interdependent — the 
natural resources depend on one another and 
on man, and man depends on natural resources 
C-452-432(j, E-220, B-191-2, X-63 

1!. V/oter — all life requires water C-4326, W-60; 
animals .4-2506-0; plants P-292 

A. The water, or hydrologic, cycle W-61-2, E-lSl. 
F-143, picture C-453 

B. The watershed and wafer table C-4526, W-62 
D-154 

C. Pollution probiem C-453-4, picture C-452/- 
sewage disposal S-IIO 

D. Control of water supplies by dams and irri- 
gation D-6-116, 1-249-53 

E. Dangers of artificial drainage B-194 

III. Soil — food comes from the soil S-226-31. See 
also the Reference-Outline for Agriculture 

IV. How plants hold water in the ground ond prevent 
soil erosion C-4526, F-145-6; grasses G-167, D-154- 
trees F-236, T-179 

" stripped of plants 
G-4o2, 4o2c, F-236, pictures C-452a 

A. Lowered wofer table C-4526-c 

B. Floods F-143-6 

C. Drought D-152-5 

D. Erosion C-452c-d, D-154, E-181, F-146. nic- 

11-317: fertility and erosion 
C-4o2d-e, chart C-452c 

E Deforestation F-237-8, 238-9, 239a. T-179 
pictures C-4526 ’ 

F. Overgrazing by livestock: in forests F-239- on 

grasslands D-154, G-170 ' 

VI. How to prevent erosion and conserve wafer re- 
sources C-152e-/, L-93-7, A-69 
A. Putting the land to the use for which if is best 
suited L-g3-7 


B. Good farming practices C-452e-/, picture 
C-452d 

1. Restoring plant cos-er: in gulhes C452r, 
pictures C-452c, U-317; on overgrazed range 
land, pictures E-217; on embanhni'^aU, 
picture E-219 

2. Contouring and strip cropping^ 

D-154, pictures A-69, C-452d, L-97 

3. Crop rotation C-452/, F-25; role of nitrogai- 
Eving plants in rotation X-24CH, -W51 

4. Use of fertilizers C-452/, F-55, picture .. 231 

5. Shelter belts C-452/, F-241 

6. Farm ponds C-453, F-112, picture CMo2< 

C. Protection of forests: 

1. Reforestation F-239, picture F-239a _ 

2. Selective logging F-239, L-342, picture 
E-219 

3. Control of stock grazing F-239^ 

4. Utilization of wood wastes L-350 _ _ 

5. Prevention of loss b\- fire and 111 :^-= 
F-237-9 

Vil. Wildlife conservation C-452/-453, B-191, E-216-1 , 

X-63 

A. Birds B-190-6, E-216, pictures B-195, E-^: 
ducks D-161; laws B-ig4, 195,0-161, 

B. Fish F-110-12: oysters 0-439; salmon S-29 

C. Fur-beoring animals F-S26 

1. Humane trapping T-176-7 . -ir-nt 

2. Restoration of muskrat marshes m j 

toba M-79, picture M-SO o,. 

D. Other animals: alligators A-171; beaver -r 
bison B-200; seal S-89-90; whale W-114 

E. Protective organizations C-454a-6, 

1. Federal Fish and Wildlife Service U-3 W-a 

2. Ducks Unlimited D-161 

3. National Audubon Society A-4H 

4. Defenders of Furbearers T-lifi-i 

5. Humane societies H-443 _ B-lOo 

F. Sanctuaries and game refuges A-4(l, " ’ 

F-163, X-21: foreign game preserves „ 

G. Good form practices C-452/-453: nnfi 
rose hedge, picture C-452e 
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VIII Minerals— the nonrenewoble resouree 0454 

troleum P-lgl natural gas G-33 water power con 
serves coal W-67 70 new sources of power A-470 
F-315, P-403 

IX Regionol plonning L-90 picture C453 Tennessee 
Valley Authoritj T-CO-70 proposed Columbia Val 
ley Administration C-4156 Alissouri Baam Inter 
Agency Committee M-32r) foreign planning L-06 

X Population ond food supply C-4S2d-e L-OS 

CONSSRVATION OF HUMAN lESOURCfS 

I Conserving health and strength C-454-454>i 

A Promoting good health If 300-7 physiral 
education and athletics P 227 8 A-440-50 

parks and playgrounds P 86a-d mental hygiene 
'f 472 3 See al«o the Rcference-OuUinea for 
Physiology. Health and Medicine and fm* 
Food 

6 Preventing poor health and disease 11-300-307 
public health H 308-10 first aid F 91-8 
medicine M 164-5 antiseptics and ant totms 
A 2C5-8 A 26M eerum therapy 8-103-4 
C Preventing aeeldenls *t-3-12 See also the 
Reference-Outline for Safety Education 

II Conserving abil ties C^S4a education E-238-63 

vocations V-499-515 See al«o the Reference- 
Outlines for Education and \ ocations 

III Provid ng for social security S2l^l8<i See also 
the Reference-Outlme for Sociology 

IV Providing naw leisure in doily living L-ISO-CI 
hobbies !I-387-4Ql See also the Referenre-Outlioe 
for V Rcation Activities 


I C-454a 5 National 


HISTORY OF CONSERVATIOM 

I In the United States C-4S4 D lOl-S F 240>I 1/-02 
A Mistakes of the settlers C-451 2 L-94-5 

B Theodore Roosevelt administration R 224 
C Taft administratien T-3'4 
0 Franklin D Roosevelt odministrotion C-454 
Cmiiun Conservation Corps R-205 F241 
N-SSr Sw! Conservation Service C-4S2e A 69 
E Government agencies interested tn conservo 
fioni Department of the Interior U-362-4 De- 
partment of Agriculture U-364-S Tennessee 
V alley Authority T 69 70 
F Nongovernment agencie: 

Audubon Society A-471 

II Conservation in other (ands 

A Ancient Incas practiced conservation principles 

picture 1-51 

8 Good forestry practices in Germany B-303 
C Countries which foiled to conserve noturol 
resources ChinaF239a Meiico M 199 

BIBIIOGRAPHY FOR CONSERVATION 
Books for Younger Readers 

locmesler (Uioda AU m the Family (Appleton 1951) 

» ogflti G O Water Appears and Disappears (Row 1M3) 
Bruire M S Your Forests (tippmcoM 1945) 

Graham E N ond Van Penal W R ttUdUfefoi 
Story of Wildlife Conservation (Oiford Will 
Green Ivoti Partners with Nature (Inter- 
1950) 

Hal.tad M thandO E Use without Waste (W ebatef 1944) 


the 


I Tatbook Co 


Loftrop O P Let Them Live (Macmillan 1951) 

NorinaJS PogOB Farm Adventure (Holt 1948) 

Porker • M Saving Our Wildlife Earth a Great Store* 
hcnise Plant and Animal Partnerships Soil Water (Row 

1941-WH 

Von Denol W R and Groham E H Land Renewed The 
Story <d Soil Conservation (Oaford 1946) 

Books for Advanced Students and Teachers 
Amerx-an Association of Sthool Administrators Conserva- 
tion Education tn American Schools (29tb Yearbook) 
(The kaaociation 1950) 

Beard W P Teaching Conservation (Anier Forestry Assoc 
1948) 

Bennett K It Elements of Pod Conservation (McGraw 
1917) 

BRett R O andYeo J W Growing Up (Heath 1951) 
Cofliarf A H Water— or Your Life (Llppincott 1951) 
Carter V O 'fan on the Landvespe (Sitional ITMlife 
Federelaa 1949) 

Choae Stuart Proper Study of Mankind (Harper I94S) 
Ouiie Snait Roads to Agreement (Harper 1951) 

Coyle C L Group Work with Ameritan Youth (Harper 
1948) 

Fronh Bernard ond Nsiboy Anthony Water Land and People 
(Knopf 1950) 

GobreluM I K Wild! fe Coneervation (Macmillan 1941) 
Cabrlehon I N tt WUfe Management (Macmillan 1951) 
Cibert M B Best Years of Your Life (Little 1653) 

Kether A V Xsfe end Growth (Appleton 193S) 
leopold Aide A Sand County Almsneo (Oxfoid 1949) 
InioA Ralph ed Moat of the 11 orld The Peoplee of Africa 
Latin America and the East Today (Columbia Univ 
Prese 1949) 

Hetorvel Audubon Sec ely Teachers Guide to Ksture Study 
and Conservation (Tho Society 1949) 

Osbom Fofksld Our Plundered Planet (Groseet 1961) 
RavMhonbuih Stephen, ed The Future of Our Natural Ro- 
sources Amencan Acaderoy of FoUt cal and Social 
ScieDce Annali May 1953 

Soon P B Dcoerta on the March (Umv of Okla Fries 

Shepord Word Food or Famine The Challenge of Erosion 
(MacraiUan 1946) 

Seiih O H Conservation ot Natural Retourcea (WJey 
1950) 

TwerUiedi Ceniuiy fund America ■ Needa and Resources (The 
Fund 1947) 

U$ Depr of Aericvlhira Grass (1948 Yearbook) Trees (1949 
lesrbookl Oope in Peace and War (1950-51 Yearbook) 
of Doc ) 

US Prasdants Water Reiourcei Pelry Cornmliion A Water 
Policy for the Amen an People Ten Rivers in Ameru a s 
Futurw (Supt of Dor 1950) 

Vopt Wlam Road to Fumval (Sloans 1948) 

Wh taker ) R. end Ackerman E A. American Resources Their 
Management and Coneervat on (Harenurt 1951) 
CoNSiABLE, John (1776-1837) Early in the 19th 
ccntuiy most EugUsh painters believed that ‘a good 
picture like a good fiddle should be brown " John 
Constable believed that nature should be shown in 
its own colon He invented a technique to make this 
possible losteacl of using flat colors be painted with 
Huck daubs and flecks of many hues He la said to 
have used a thousand greens to create the natural 
beauty of his trees and meadows To suggest the 
high lights of sunshine he used dashes of light-colored 
p^ment known as ‘ Constable s snow ” 

England was slow to appreciate him He painted 
portraits to earn money, while lus landscapes re- 
mained unsold France however acclaimed his revo 
latumary method His Hay ^\a^n shown at the 
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Paris Salon of 1824, inspired the French romantic 
leader Eugene Delacroix to repaint part of his own 
‘^Massacre at Chios’. Constable’s technique helped 
lead the way to the French Impressionism movement 
in painting. 

Constable was bom in the -idUage of East Bergholt, 
the son of a prosperous miller. In his boyhood he 
roamed the Suffolk countrj’side. “These scenes,” he 
said, “made me a painter.” At 22, after two years as 
a clerk in his father’s business, he went to London to 
study painting at the Ro 3 '’al Academj". In 1811 he 
feu in love mth ^laria BickneU. Her familj'- did not 
approve of the match, and thej’ did not marrj’’ until 
1816. IMaria died in 1828, leaving Constable with 
seven children, the j'oungest less than a j’ear old. In 
1829 the Roj''al Academj' elected him a member. 

Constable’s best-known works include ‘The Leaping 
Horse’, ‘Dedham !MiU’, and 'Salisburj' Cathedral’. 
CON'STANTINE THE GREAT, RoiLAX E.WEROR 
( a . t ). 2S0?-337). Two important events marked the 
reign of Constantine the Great, the first Christian 
emperor of Rome. He made Christianitj' a lawful re- 
ligion; and he founded the citj’ of Constantinople, the 
brilliant capital of the Eastern Roman Empire. 

Flavius Valerius Constantinus was bom in the Ro- 
man prov'ince of IMoesia (later Serbia) about a m. 280. 
His father, Constantius, was a member of an impor- 
tant Roman familj'. His mother, Helena, was the 
daughter of an innkeeper. In 293 the emperor Diocle- 
tian made Constantius caesar (emperor) of Gaul and 
Britain. Young Constantine was kept at the court of 
Galerius, the eastern emperor, virtuaUy as a hostage. 
He escaped in 305 and joined his father. Constantius 
died the ne.xt j'ear and the army hailed Constantine 
as eaesar. 

For five j'ears Constantine contented himself with 
ruling Gaul. 'Then he invaded Italj', making straight 
for Rome. VTien he reached the Tiber River, he wrote, 
he saw in the afternoon sky a bright cross. On it were 
the words Hoc signo vince' (“In this sign conquer!”). 
He dreamed that night that Christ bade him take the 
cross for his standard. The next morning (Oct. 28, 
312), hlaxentius, emperor of Rome, came out of 
the city mth his army and met Constantine at the 
Constantine swept the enemy into 
the Tiber, and IMaxentius was drowned. Constantine 
then entered Rome as sole master of the western half 
of the empire. To commemorate his victorv he erected 
the triumphal Arch of Constantine. In 313 he issued 
the farnous Edict of ^Rlan. This gave the Christians 
the nght to practice their religion openlj'. 

Constantine Calls a Church CouncU 

Bj- 323 Con^ntine had brought the entire Roman 
world under his on-n rule. He then gave his attention 
to a quarrel that threatened to split the Christian 
Murch into two camps. Arius, a priest of Alexandria 
Egj-pt, maintained that Christ was not the equal of 
the Father but was created by Him. Athanasius. 
I^er of the bishops in the west, claimed that the 
!^ther and Son, though distinct, are equal, and of 
the same substance. To settle the matter, Constan- 


tine called together in 325 a world-wide (ecumenical) 
council of bishops at Nicaea, in Asia IMinor. He him- 
self presided. An overwhelminglj' majority condemned 
the Arian x-iew as heresy. The Council drew up the 
Nicene Creed, which is still accepted as the basic doc- 
trine of most Christian churches. 

The Founding of Constantinople 

Constantine ne.xt moved his seat of government 
from Rome to the east. He did this to secure better 
protection from Asiatic foes. He realized also that the 
Roman Empire drew its strength from the productive 
lands of the east rather than from Italy. For his capi- 
tal he chose the ancient Greek citj' of Bj'zantium on 
the Bosporus. He enlarged and enriched the city at 
enormous e.xpense. In 330 it was dedicated as “Xeiv 
Rome”; but it was generallj' called Constantinople, 
“the citj' of Constantine.” Within a centuiy and a 
half, the western, Latin-speaking part of the empire 
was overwhelmed bj' Germanic barbarians. The 
eastern or Bj'zantine Empire, with its capital at Con- 
stantinople (now Istanbul) surx'ived for more than a 
thousand j'ears (see Bj'zantine Empire; Istanbul). ^ 

Constantine ruled as a despot, surrounded by ori- 
ental pomp. He admitted bishops to his council; and 
his laws concerning the treatment of slaves and pns* 
oners show the influence of Christian teachings. How- 
ex'er, he put to death his oldest son, Crispus, and his 
second wife, Fausta. Not until his last illness did he 
fuUy accept Christianitj'. Then he cried, “Let there 
be no ambiguity'!” and" asked for baptism. ^^“5 
aside his purple imperial robes, he died in the white 
robe of a Christian neophyte. Before his death he 
divided the empire among his three remaining sons. 

The Donation of Conltantine 

In the Sth century the church came into poss^on 
of a document that purported to be a decree of 
stantine. It stated that the emperor, in gratitude lor 
his conversion bj' Pope Sjh'ester, turned ox'ertot e 
pope and his successors the rule of the w'estem empire- 
For centuries the popes based their claim to tempore 
power on this “donation.” In the 15th centuiy i 
was proved to be a forgery'. , 

Gonstante>JOPLE. This former capital of torte.e 
occupies a strategic position on the European shore o 
the Bosporus, where it opens into the Sea of Harmam- 
In 1930, by order of Kemal Ataturk, Istanbiri was 
made the official name of the city' (see Istanbul). 
Constellations. For untold thousands of yeare 
men hax'e traced the outlines of familiar things 
the stars. These patterns in the night sky are ca 
constellations, from Latin terms meaning “toget e 
and “stars.” 

IMany of the constellations hax'e names that am x ^ 
old. The Sumerian shepherds and farmers 
tamia 7,000 j'ears ago may' have called the Bm , 
Ram, the Lion, and manj' other constellations by ^ 
same names W'e use. Students of history' are 
names started in iMesopotamia because the 
animals suggests this. If the names had first ^ 
used in Egypt, there ought to be a hippopotami^ 
elephant among the stars. H they had start 



ancient India there ahouU be a tiger or crocodile 
(See also Astronomy Zodiac ) 

The later people of Mesopotamia took oaer the old 
Sumenan names for the constellations and stdl later 
the Greeks adopted them The Greeks added many 
names of heroes and demigods to the Lst of constel 
!at ons The Romans used the Greek list but trans- 
lated the names into Latin To this day the ofiieal 
names of all the constclUt ons are the Latin ones 
About AD 150 the famous astronomer Ptolemy 
bsted 4S constellations knmm to him in his book the 
Almagest (seePtolcmy) Hislistof eonstellationsdid 
not cover the entire skj There oete bbnk spaces 
between constellat ons and there were no con^llsi- 
t ons at all for the southernmost stars because these 
could not be seen from the Med terranean region In 
later centuries astronomers added consteilations to 
Ptolemj a list to fill in the blanks Some of these 
later eonstellitions are named for Brientific instni 
ments such os the Sextant the Compasses and the 
Microscope Others bear the names of birds and beasts 
in tropical rev, ons (the Giraffe the Chameleon the 
Toucan) Today 88 conatelUt ons are recognue 1 by 
astronomers 

Importance of the ConstelUtlons 
Evervone mil find it valuable to know theprnepal 
con«tellat ona which can be seen from tthere he lives 
It IS always pleasant to recognise them Frequently 
it It useful as well for we can tell tin e and find direc 
tions at night b> the stirs The article on Astronomy 
tells how to do this with the northern stars Once 
a person knows all the pnncipjl constellat ons he can 
do so with any of them 

Borne of the constellations are good hkeneesee 
but most are not It is easy to make out the hunUr 
Onon with upra sed arm and studded belt Cvgnus 
the ^wan really looks like a long necked bird witli 
w ngs outstretched m flight It takes little imag na 
tion to see the spreading horns an I narrow face of 
Taurus the Bull However Ursa Major (the Great 
Bear) does not lo ik like a bear because bears do not 
have long tails ho the Big Dipper i9 probably » 
better name for the seven brightest stars of thi* con 
stellat on Scorpius makes a fair scorpion but Sajat- 
tanus nearby looks 1 ttle 1 ke an archer It makes 
an excellent teapot however and in late summer it 
can be seen pounng tea on the <eorp on s tail 
To most people a coa«teUat on is a group of bngbt 
stars but to an astronomer it is a definite area >n 
the sky Thus every star no matter how dim hes 
in one constellation or another just as any pomt 
in the Umted States is m some one state The bound 
anes of the constellations used to be very inegnlar 
and had many curved lines In 1928 astronomera 
Btra ghtened them out so that the outline of any con 
stellat on includes only straight lines running noitti 
and south or east and west Astronomers use the 
constellat on names to identify most bn^t stars and 
all variable stars so it was important to make the 
boundanes clear and precise (For maps showii^ the 
constellations and their monthly positions ace Star ) 
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Constitutions Every civilized nation every 
state in the Union and almost every formal organize 
t on or club is controlled by a set of fundamental laws 
and principles known as a constitution This sets 
forth the form of government the powers and duties 
of its officers and the rights and responsibilities of 
its people or members 

Most constitutions are written documents espe- 
cially prepared and officially adopted on a certain 
date A notable except on is the unwritten ronsb- 
tution of Great Bntain This nation is governed 
by a body of legislative acts judicial decisions and 
pohbcal precedents that have been established over a 
long per od of time In actual pract ce governments 
with written documents are also controlled by a body 
of laws deeis ons and customs that have grown up 
around the original constitution 

Conititutlona of Nations and States 

When a new nation is formed it usually draws up 
a written constitution The constitutions bt the 
United btates an 1 the nations that grew out of the 
two World Wars were formed m this way some na 
bona have adopted new const tutions after revolut ons 
which took place because there was no legal means of 
changing unsatisfactory gov emments Other nations 
have acquire! their constitutions by grant of their 
rulers Through pleasure or fear of revolution the 
rulers agieed to limited powers and government 
accord ng to specified procedures and pr nc pies 

In the Unite! States all the original 13 (olomes 
drew up w-ntten state constitutions during the Revo 
lufaonary War penod Since that t me every territory 
applying for statehood has had to subm tits proposed 
constitution to Dongrew loi approval 

Constitutions must undergo change to meet new 
conditions Some changes occur through custom and 
usage or through interpretations made by courts 
Other changes are made b> am^n Iment Flen&le con 
stitutions are eas 1> amended rigid constitutions are 
amended only by speiial convention or other elaborate 
methods In determining the meaning of a const tu 
tion the document may be interpreted looselj or 
slndlg Loo^ interpretation recogmzes imp] e 1 and 
resultant powers str ct jnterpretat on denies all 
powers notspecificallj enumerated 

Constitutions for Organizations 

Preparing a new const tut on requ res much study 
and cons deration The following pnnciples should 
prove useful in construct ng a constitution for any 
type of group 

1 The constitution should be wntten This may 
prevent many needless imsunderstandings 

2 It should fit the needs of the specific group for 
which it 18 intended Few constitubons can be sue 
cessfuUy borrowed from another organization 

3 It should be sx simple as possible and include 
only items of a permanent nature 

4 The const tut on should grant equal nghts to 
all the members of the organization 

5 It should include definite workable provisions for 
amending with a reasonable amount of difficulty 



CONVERSATION 


458 


The Fine Art of CONVERSATION and HOW to MASTER IT 

CONVERSATION. Four thousand years ago, school- 
boys in Egj-^pt were copjdng maxims on conversa- 
tion from a book called ‘The Instructions of Ptah- 
Hotep’, preserved today in the Bibliotheque Nationale 
in Paris. It is spoken of as “the oldest book in the 
world,” for it was composed sometime between 3000 
and 2500 n.c., by a high official of the Eg 3 ’ptian gov- 
ernment. So we know that 


long, long ago people realized 
the importance of conversa- 
tion, and that studj’ing the 
technique of conversation is 
nothing new. 

Talking has been one of 
man’s chief occupations and 
one of his most significant ac- 
tirities. History has been 
made at conferences; chance 
remarks have foimded lifelong 
friendships; and from conver- 
sation has come inspiration 
for great achievements. Con- 
versation is the means by 
which we draw near to one 
another with sympathy and 
pleasure; it is the basis of our 
social aothities. It is no won- 
der then that those adept at 
conversation have alwa}-s had 
an advantage in life. 

A person’s character and 
tastes are revealed by his 
conversation. That is the 
meaning of the old fairy tale 
about the two sisters. When one spoke, jewels feU 
from her bps; when the other spoke, toads jumped 
from her mouth. How well you know the sort of girl 
j j^i ^ her talks with the creatures in Wonder- 

land! And so it is with peoples. The more chilized 
a nation is, the higher the level of its conversation. 
Some Famous Masters of the Art 

The ancient Greeks excelled in conversation, and 
the greatest talker of them all was the philosopher Soo- 
ta^ht his followers to think by convereing 
with them. His most famous pupil, Plato, recorded 
some of his supposed conversations, and we can read 

1 “"-“y classrooms 

todaj, Socrates method of teaching is used with a 
conversation about books or places or events taking 
the place of the stiff recitation. ^ 

London in the 17th centuiyq the coffee houses 
were cento of mtelhgent and witty conversation, par- 
ricularly Will s Coffee House in Covent Garden, wLre 
the poet Do'den and his fnends gathered. This repu- 
tetion of the London coffee houses was carried on in 
the suceeedmg age by Dr. Samuel Johnson and his 
compMiom These included such distinguished men 
as Goldsmith, poet and author of ‘The Vicar of Wake- 


field’; Edmund Burke, the statesman; Sir JosBua 
RejTiolds, the portrait painter; Da\id Garrick, the 
actor; and Sheridan, the dramatist. Of the men and 
women who live in fame today chiefly because of their 
unusual ability as conversationists. Dr. Johnson is the 
most widely known. Few read Johnson’s books now, 
but all who read at aU know' about his remarkable 
talk as it is recorded in Bos- 
well’s ‘Life of Johnson’. (& 
Johnson, Samuel.) 

However, conversation is 
generally considered to have 
reached its zenith in ISth- 
century France. At the houses 
of various talented women in 
Paris, leaders in art, science, 
philosophy, politics, and h't- 
erature assembled regularly 
for dinners, suppers, or recep- 
tions and engaged in brilliant 
conversation. The hostesses, 
instead of dominating the 
conversation, encouraged 
their guests to talk freely— 
which is the art of every' good 
conversationist. These salons, 
as the gatherings were called 
from the French word for 
drawing-room, exercised great 
influence on the political and 
literary history of the time. 

Talk and Conversation 
Much has been written on 
the art of conversation, and 
it is interesting to see how' much alike the thoughts 
about it have been through the centuries. Nearly all 
commentators have stressed the difference between 
great talkers and great conversatiorrists. Irrepressible 
talkers kill conversation and e.xhaust a company. 
caulaj', the historian, is often mentioned as an e-xampb 
of one who never learned the important art of listen- 
ing. The poet Coleridge was another man who some- 
times monopolized talk. There is a story' that he once 
buttonholed a friend and began talking with his eyes 
closed, as was his custom. The friend, having to leaTC, 
quietly' snipped off the button with his knife, only w 
return hours later and find Coleridge still talking. 

In addition to lecturers like Macaulay and monolo- 
gists like Coleridge, there is another overtalkative ty^ 
— the rambler who remembers all and tells all, only 
forgetting w'hat he started out to say'. The 
example is IMiss Bates in Jane Airsten’s ‘Emma’, 
Nickleby in Dickens’ ‘Nicholas Nickleby’ is another 
whose thoughts jump aimlessly about like grassho^ 
pers. “Parrot-talkers” have a stock of tried remM ' 
for all occasions. Two centuries ago, SwiftwToteasat^ 
made up of remarks guaranteed to have been in use 
a hundred years or longer. Even today, many are s 


A icord fitly spoken is like apples of gold in 
pictures of silver . — pboverbs op solomon". 

The most profitable and most natural exer- 
cise of our mind is conversation. To me it is a 
more agreeable occupation than any other in 
fr/e.— -MOXTAIGNE. 

ITfse, cidtivaled, genial conversation is the 
last flower of civilization . — bmersox. 

Talk, which is the harmonious speech of two 
or more, is by far the most accessible of 
pleasures. It costs nothing in money; it is all 
profit; it completes our education, founds and 
fosters our friendships, and can be enjoyed at 
any age and in almost any slate of health. 
— K. L. STEVENSON. 

Conversation is our solace, our inspiration, 
and our most rational pleasure . — agnes REr>- 
PLtER. 

Talk often, but never long; in that case, if 
you do not please, at least you are sure not to 
tire your hearers . — chesterfieli). 

.4 single conversation across the table with a 
wise man is better than ten years’ study of 
boolcS . — LONGFELLOW. 



u‘.mg some of these 
eTpressiotis, such 
as “Every one as 
they like, as the 
good woman said, 
when she kissed 
her cow’’, “The 
sight of you 13 good 
for sore e>es’’,Bnd 
‘Hove tea, but it 
does not love me” 

A collection of 
more modern 
hand me-downs of 
talk can be found 
in ‘Are You a Bro- 
mide’’ by Gelett 
Burgess among 
them ' The world ' 

IS suehalittle place 
after all”, and I 
"Now that you I 
have found the 
way, do come 
often ’’ 

Some young people and older ones too go to the 
opposite extreme They try too hard to say things in 
a different way, and theu- talk sounds forc^ There 
are the schoolboys in ‘Stalky <k Co ’ I wasn t gom’ 
to damp his giddy ardor," hfcTurk aaya “Keep your 
hair on’ We mustn t make a fuss about the biznai ’ 
Stalky advises W e feel eure that these youths will 
outgrow their overeageroess to be original 

' Overtoppers" might be a good name for those who 
must outdo any story or statement Children begin b> 
bossUng that their houses am larger, their fathers 
more important than those of their playmates They 
are quick to say, "That’s nothmg I can jump twenty 
feet” or ' I ve been to the circus five tunes ’’ As 
they get older, they may, a little less rudely leave 
off ‘ That's nothmg ’’ without losing the overtoppmg 


usually talks well 
about a subject he 
knows That is 
why having a 
hobby may make 
one abetter talker 
Humor 

To be an inter 
esting talker, you 
also need the abil 
ity to see the hu- 
mor m everyday 
incidents and to 
tell about them in 
a way that will 
amuse others 
Amusing things 
occur around you 
constantlj — mthc 
street the bus the 
yard, the school- 
room, you have 
only to observe 
them to have di- 
verting stones to 
tell In biographies and elsewhere in your reading, you 
will come across anecdotes that may enliven conversa- 
tion But remember that the champion joke-teller is a 
pest Jokes help to season conversation, but like any 
seasoning they are not good for a steady diet 
Kindliness is the basis of the most pleasing humor 
Sarcasm, the kind of humor that bites had best be 
avoided It was good nature that led Thackeray to 
moke a very witty remark to a politieal opponent 
in an election "May the best man Winl” hw rival 
said ‘ Oh I hope not ’’ Thackeray rephed The wit 
that It IS wisest for all of us to cultivate is the wit 
(or which MUe de Leapmasse, a famous French 
hostess IS remembered— that of saying to each per 
son what was suited to him 
There you hav e the secret of a good conversation- 


habit “Yes, I in sure that was interesting ” they say 
hastily as you finish your story, then add ' but you 
ought to hear what happened to me on my vacatoon ’’ 
If you tell a joke they must tell a funnier one 

What Makes a Good Talker 

The best talkers of all ages appear to have bad a 
lively affection for and a warm mterest m their fel 
low creatures, a curiosity about the world m general 
(not a petty curiosity about people's affairs), some 
powers of observation and reflection, respect for their 
own opinions and tolerance for those of others, and 
tact, which comes from ready sympathy and quick 
thinking And they talked for the fun of it, not to 
show off their knowledge 

A fund of information the talker needs, of course 
But you can get mterestmg topics to talk about by 
Watching ants or hstenmg to children at play, as well 
ts by reading newspapers and books Finding out a 
Rreat deal about one thing is helpful, because a person 


ists success He thinks about hia hearers He has 
a wann heart as well as a clear head Instead of 
parading himself, he tries to build a bridge of friend 
liDcss between himself and others Such a person 
may lack the brillianee to become a famous talker, 
but be will be popular m any circle 
To get others to talk welhs a high art A C Benson 
tella in his essay on ‘Conversation’ how his mother 
did this When she was with people, she showed them 
at once tb^ she cared what they thought and w anted 
to know what they were really like “People became 
suddenly mterested in themselves,’’ her son adds ‘ be- 
cause of the charm of finding themselv^es so interest- 
ing to her ” This kind of social unselfishness is at 
bottom good breeding Courtesy is the basis of good 
cmversation, as it is of all attractive behavior 
Important Factors In Conversation 
“He laughed like the screech of a rusty hinge," 
James Whitcomb Riley said of one of the “Nme Little 


CONVERSATION 


460 


Goblins” when he wanted to indicate how frightful 
the creature was. Most people are repelled at once 
by a harsh, loud, or shrill voice, just as they are 
charmed b}' a gentle, low-pitched, mellow one. 

Lazy jaws that open only far enough to let out a 
few stifled soimds cause some of the blurry voices 
you hear. Straight, tight hps give the voice a flat, 
metallic sound. It is easj" to learn to round the lips 
in speaking and so to avoid such cramping of the 
vowels as “fer j^er,” “jist,” and “wuz.” 

A good voice must have the help of good speech, 
whose twin handmaidens are clear enunciation and 
correct pronunciation. Poor enunciation — jumbling 
words together, racing them off the hps, or drawling 
them out boresomely — suggests lack of self-respect 
and thought for one’s listeners. “Cantcher,” “’M 
gonna see’uh moom pitcher,” “C’lina,” “runnin’,” and 
“pepperation” (for preparation) are instances of the 
slovenly enunciation that mar conversation. 


Are You Sure of Your Pronunciations? 

Prommciation is settled by usage and recorded in 
dictionaries. It is well to check up now and then 
on old words as well as to look up new ones and 
any words you hear pven a different pronunciation 
from your own. Even common mispronunciations 
like “longjeray” for lingerie and “raddiator” for 
radiator are not excusable. 


One of the best waj-s to improve your conversation 
is to be accurate in word use. laterestiug, effective 
talkers avoid such common errors as “part^"” for one 
prson, “aggravating” for provoking, and '“balance” 
forrKtorremainder. The worst word-abusere, though 
are those who work a few words so hard that they 
cease to have any meaning left. How many times a 
do you use “awful,” “nice,” “grand,” and “ter- 

nble ? Do you ever think what the words really mean? 

A slang e-xpr^sion that just fits an occasion and is not 
stale m^ enliven talk, but we suspect a dull or sleepy 
i^d when someone habitually responds, like a m^ 
"Yeah?”; “You’re telling me'”- 
v,o what? ; That s swell”; or “Okey doke.” Increase 
j our vocabulary, and you wiU not be tempted to use 
^ctoeyed and tasteless expressions. Reading, listen- 
ing to people who talk well, and noting down and look- 
mg up new words will give you a command of speech 

ttot^serveyouwell. AndsowiUobserx-anceS 

for good English. Conspicuous grammatical mis- 

nif Personahty what dirt 

are to a shirt or dress. (See Grammar; Slang.) 
rm-v . , ■n'fiat to Talk About 
mat shaU I talk about?” Ls a question that per- 
plnxes ^njx Tke best rule is to think about the po<^ 
able mte^ts of the person or persons with you and 
not fret about the topic. Or speak of sometlfing that 

mterests you. Concernyourseff with makingj^rcom 

pamon feel comfortable; the subject does not r^?ter 
much A gTOd way to get a conversation started is to 
thi^ back to what your companion was talking about 
or domg when you saw him or her last, and taiSS 

Have j ou fimshed your airplane model?” 


Once a conversation is launched, it is give and take. 
Each person talks a little, then listens as another take 
his turn. You may not care about building airplane 
models, but you can get pleasure from a friends 
enthusiasm as he tells of constructing one. Preently 
a subject you both like will come up, and ymn 
exchange of ideas will kindle new thoughts. And yoa 
can always learn something that will entertain or 
profit you if you get another to talk his best. 

Courtesies and Bad ilanners 
The highest courtesy v e can pay a speaker is to lis- 
ten attentively and respond politely. A compliment 
that always pleases is to ask a person to continue after 
an interruption — “What were you going to say? ’ 
“Won’t you finish j-our story now?” Other conversa- 
tional courtesies are these; changing the subject if 
it appears not to interest others or they- have tired 
of it; avoiding any exchange of looks or mention of 
a subject that may embarrass someone present; readi- 
ness to laugh at others’ jests; and speaking to any 
one who seems to be left out of the talk. 

“Aw, you never,” or “I don’t believe it,” you may 
hax-e heard an ill-mannered boy say after a story vas 
finished. Rude, we all agree. But so is correcting a 
speaker for some small inaccuracy. “It took us five 
hours to get there,” a hiker says. “Xo, you mean 
five and a half,” a comrade prompts him, though the 
precise time does not matter. Another discourtesy is 
asking questions people may not want to ansiver: 
“UTiat ^d that cost?” “Doesn’t your father live at 
home?” “'What grade did you make?” 

How to Differ Without Quarreling 
Differences of opinion help to make conversation 
lively, but quarrelsomeness is ill-bred ; and even quietly 
arguing your point too long is poor taste. Taking 
offense at a person who holds a different opinion from 
y-ours is childish. In his ‘Autobiography’, Benjamin 
Pranklin tells how he improved his contacts by learn- 
ing to be tolerant of others’ opinions: 

^VTien another asserted something that I thought an 
I denied mj'sclf the pleasure of contradicting him abruptly 
. . . and in answering I began by observing that in cert^ 
cases or circumstances his opinion would be right, but m the 
present case there appeared or seemed to me some difference- 
I soon found the advantage of this change m my manner- 

Talk "With Strangers ^ 

In a story by Ruth Suckow called ‘The Little Gri 
from Town’, there is an account of the way in which 
some boys and girls on a farm made a strange little 
girl from the city*' feel at home. 

**po you want to come into the yard, Patricia. Yoa do. 
don’t j’ou?” Leone (the eldest) asked coaxingly. 

Patricia went soberly with her. . . . 

"Do you want to see our dolls, Patricia?" 

So far Patricia had been consenting but silent- - . • 
bet you have nice dolls at home, haven’t you, Patricia . * • 
lots nicer dolls than we have?” , ,, 

Patricia simke for the first time. “I have fifteen dolis- 

Then her hosts began asking about the dolls’ name, 
the ice was broken, and everyone had a good time. 

Cultivate this attitude of good will toward ncrv 
acquaintances, and you can outgrow shyness. Think o 
meeting a stranger as a chance to have a good timc> 
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to make a friend, and to be one Look e>ith a smile too long, for, aa the visitor, it is your place to make 
directly into the other’s eyes when you are introduced, the nune to go Whether the interview has been suc- 
uid shake hands with a firm, fncndly clasp This cessful or not, let the parting be pleasant — “Thank 
good start wnll give you confidence Don’t feel that youforsiiemgiiie, good-by” or something else that la 


j-ou must be la a hurry to 
say something {you may 
poUtely wait for an older 
person to open the conver- 
sation), but don’t hold 
back, hopmg to think of 
somethmg important to 
say Say what comes into 
your mind , its naturalness 
may put you both at ease 
Abo% e all, don’t drop your 
head or gase at the floor 
as if you had something 
to be ashamed of Hold 
your head and chest up, 
and you will feci more 
assurance 

Smalt Talk 

When fnends have but 
a few minutes together, 
when strangers meet, 
when a group first assembles, the conversation is of 
the light, ahiftmg kind which we call “small talk ” 
for example, when two fnende meet 

where have you been lecelyt X mueed you at tbe 
Onega dance " 

That makes me (eel woria not to have b««n there Iwae 
at my cousm e in Danville I beer you ve been cboecn (or 
tbe Waehmgton High Abating team CoogiatulatioDel * 
And SO on Wlien two without a common background 
meet, they are likely to take a cue from wnat »s hap- 
pemng at the laomeat At a picnic, desenbed m Lit- 
tle Women', Amy and Grace were thro'vn together. 
One of the boys rode up on a horse ‘ to display his 
equestrian ekili before the young Udifia ” 

■ Don t you love to tide? asked Grace d Am? 

Idateuponit my* ster Megueed toride lailvredonl 
Xeepanyhoraeenow excepcCUeolrec addedAciy laughing 

Tell me about Ellen Tree, W it a donkey? asked Grace. 


FINAL WORD OF ADVICE 
If we were to assemble a few precepts on eonver 
Bation they might be these 
Like people and learn to be intcreted >n them, bo 
kind, sympathetic, and s mee r e 

Observe your Iistenen facial and bodily expres- 
Eions to see how they are taking what you soy 
Talk with people and not to them 
Try to keep tbe conversation within the under- 
standing and enjoyment of everyone taking part 
Read books and study people, cultivate broud 
interet,ta and keep yourself well informed 

Try to see thiogs tor yourself, as i( you had never 
heard w hat anyone else thought or said about them 
Don t be too serious, eojo> the (itiic incidents of 
every day as well aa the big occasional events 
These pnncii^ are consciously or unconsciou'ly 
followed by the people who are good conversation- 
ists and are aaid to have charm and personality 


courteous and good tem- 
pered 

At the Telephone 
Whea one has given his 
name over the telephone, 
It is pleasant to be greeted 
by a voice with a welcome 
la It, not with a flat, im- 
patient “\es7 ’ The caller 
la the one to end the con- 
versation, except when s 
man calls & girl, then he 
lets her give some mdica- 
tion that she has nothuig 
more to say, such as ‘ 111 
see you Friday then,” be- 
fore he says “Good by 
Avoid cmkmg calls at 
meal tunes. If you find 
that you have called dur- 
ing dinner say you will 
call later Never begin with ‘ Who is this? ’ Ask for 
the person youwant.oryou can say, ‘ IsthisManon? ’ 
Only the very vnexperieneed say, ‘ Gubh who th« » ” 
(Other usefid suggestions about conversation will be 
found in the article Etiquette ) 


fiieilOCRAPHY FOR CONVERSATION 
R*<V«r, MertKiwr Spsakicg tor All Orgasions (Prsiitics-Hall 
1949) 

liancei I l.*d Book of Great Conversstions (Carden City 
JVj2) 

HeKk, R f An of Clear Thinking (Harper 19S1) 

Ue. IJ How to Talk with People (Harper 1652) 

Wngai MiUon Art of Convenauon and How to Apply Re 
Technique (Garden City 1949) 

Cook, Cwt Jvaca {1?2?-177*1) 'The Engb&h navi- 
gator Capt James Cook was the ideal type of bold 
explorer Canng httle for reward, he started out on 
hia long voyages prompted by a love of adventure 
In^uch conversations, talk flits from one topic to and a cunosity about distant lands and their people 


another without anyone s cannR what direction it 
takes It may be very dehghtlul, nevertheless, and 
produce an atmosphere of w annth and good feeling 

Buslnesa Conversation! 


He brought to his task a knowledge of mathematics 
and manne surveying He was also a practical 
physician who kept his sailors free from the dreaded 
scurvy by feeding them sauerkraut His men loved 


Unlike a soeial conversation the primary purpose him for ha kindness and admired him for his courage 


of a business interview is not entertainment But the 
SMue principles apply to both All you know about 
conversation will help you when jou seek a position, 
for instance, or try to make a s^ 

Before an interview, go over the facts you may need 
to Use Imagine the questions you may be asked and 
have clear, decisive answ ers ready Think about the 
of the person you are to see If possible, find 
out somethmg about him, so that you may know bet- 
ter how to smt your remarks to hun If the 


James Cook was bom at Mart on a village m "Y ork- 
shire England, m 1728 His father was a farmer 
James was apprenticed at 12 to a haberdasher and 
later to a shipowner In 1755 havmg risen to be a 
mate, he joined the royal navy Four years later, 
as master of the ship ^^trmry, he took part m expe- 
ditions against the French in the St Lawrence River 
His skill m Boundmg surveying, and chartmg this 
nver won for him the post of marme surveyor of the 
coasts of Newfoundbnd and Labrador He published 


five employer or buyer ahovre signs of hOTwittB, switch sailing directions that showed remarkable 

to another subject or leave In any event, do not stw abilities He aho won a reputation as astronomer 
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and mathematician by his account of a solar eclipse 
off the coast of North America. 

In 176S Cook was put in command of the Endeav- 
our, of 370 tons, to observe a transit of the planet 
Venus in the South Pacific. He spent six months cir- 
cumnavigating and mapping the coasts of New Zea- 
land, but was unable to explore the interior because 
of the hostility of the natives. From New Zealand 
he proceeded to the east coast of Australia. This 
coast proved much more inviting than the west coast, 
which had been visited earlier by Dutch navigators 
(see Australia). Cook named the east coast New 
South Wales because he thought it resembled the 
south coast of Wales in Britain. The naturalists who 
accompanied him named a bay, near the present site 
of Sydney, Botany Bay, because of the richness of its 
vegetation. After exploring the coast of New Guinea, 
Cook returned to England in 1771. 

Cook’s second voyage (1772-75) was undertaken to 
prove or disprove the common belief that there was a 
great continent in the southern Pacific Ocean, to the 
southeast of Australia. He crossed the Antarctic Cir- 
cle-r-he was the first European to do this — but did 
not go far enough south to discover the real Antarctic 
continent, which was not reached until long after his 
day. From west to east he explored the entire far 
southern Pacific, mapping known islands and dis- 
covering several new ones. The maps he made of this 


region differ little in their main outlines from those 
in use todaJ^ When he returned to England, he was 
awarded the Cople}' medal for his success in pre- 
venting scuny, which up to this time had causd a 
heavy loss of life on prolonged voyages. 

At 48 Cook was still eager for adventure. In 1776 
he set out on his third voyage to settle the old ques- 
tion of a possible sea-passage across America or 
around it to the north — the so-called Northwest Pas- 
sage. On this voyage he came upon the Hawaiian 
Islands, which had been discovered earlier by the 
Spanish but later forgotten. Cook named the group 
the Sandwich Islands in honor of the Earl of Sand- 
wich, first lord of the Admiralty. 

Cook made extensive e.xplorations of the northwed 
coast of North America, seeking an inlet. Beyond 
Bering Strait he found ice stretching as far as the eye 
could reach. Forced to turn back, he returned to 
Hawaii to winter. He had won the friendship of the 
natives bj' his usual wise and kind treatment. Trouble 
arose, however, when one of the ship’s boats w,as stol- 
en. Cook took a band of mariners ashore to recover 
the boat. A scuffle followed in which he was kiM. 

Cook had surveyed a greater length of coast line 
than any other man and had remade the map of the 
Pacific. His explorations gav'e to Great Britain the 
lands now occupied by two self-governing membeB 
of the Commonwealth — ^Australia and New Zealand. 


CAPTAIN COOK, LAST OF THE GREAT EXPLORERS 



At the left, we see Captain Cook^with 

maps he made on his voyages. When he na j (jE 

charting the South Pacific the 

world was virtually complete. The pic^e au 

the bold explorer a moment before of the 

landed with some of his men in one stolen 

island of Hawaii to recover a boat tl^at Jiaa u rgntaifl 

the night before. A fight be^an, and be 

Cook turned to signal his ship reinioi «-arriof* 

was stabbed in the back by a Hawaiian 
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COOKING, an Important ART of CIVILIZATION 


^ tumaa hunger As soon as mea haiJ fire Ihe acci 
dent of leaving a haunch of meat near the blaae must 
ha\e taught them bow much better meat tastes when 
coohed 

Even pnnutive peoples such aa the Amencan In 
d ana knew almost every form of cooking that we use 
today The only ways of coohtng are by roasting 
hto ling baking frying boiling or ste nag steam ng 
patching and drying or a combination of eorae of 
those The Indians knew all these except perhaps 
frying But of course since they had no metal the r 
cooking utens U and their means of controlling fire 
were much cruder than we have today 
How th« Indiana Cooked 

We often speak of roasting meat when we should 
say bakmg Properly speaking when you roast 
j meat jou hang a thick piece of it before an open fim 
I Bro led meat is cut in strips or slices and held oxer 
I the open fire on either a spit or a gnd The Ind ai» 
put small p eces of meat on the end of stilus and 
t stuck one end of the st ck mto the ground while the 
1 meat dangled on the other end over the fire or th^ 
slid the meat along to the middle of the stick and 
j thrust both ends into the ground one on each s de of 
the fire They also made grids of wood mu<di like the 
iron gnds we u e today when we go camp ng 

Bakmg means cooking food m an oven by indirect 
heat from its walla If you have ever attended a dam 
bake you know one method of bakmg used by the 

Indiana There were several variations butingeoeral 

they dug a p t lined it with stones and built » ^ 
m It IVhen the fire died down they raked out the 
, ashes Then they wrapped the food in leaves or com 
( husks placed it on the hot stones perhaps added more 
hot atones and then coveted the top of the pit with 


more leaves and earth or with old matt ng to hold m 
the heat Sometinsw they poured la water to make 
steam Ithen they opened the pit they found the 
food debciously baked m its own steamy ]u ce 
Another very good idea of the Indians for baking 
food can be used today when you are camping They 
wrapped up fish or meat or any kind of food in leaves 
or cornhusks then smeared it all over with clay and 
placed It m hot embers or asl es ^Aien it was cooked 
they carefully broke ofl the clay and leaves and there 
was the well cooked food with none of ifa flavory 
nourishing juices lost 

When weepeak of frying we mean cooking m a 
pan containing more or le^s fat The nearest that 
pnm t ve people came to frying was to place food on 
a flat stone over a fire The result was more like 
parch Dg or baking 

Bolling Without Metal Pots 
Of course the Indians had a hard tune bo ling food 
because they had no metal pots Some tribes dug a 
small bole m the earth lined it with a buffalo skm 
or the Btomach of a buffalo put w ater and meat in the 
kettle thus formed and dropped m hot stones until 
the water had boiled long enough to cook the meat 
Others made a tripod of logs hung the buffalo stomach 
down like a kettle over the fire and managed to boil 
food before the tripe itself became too tender to 
xnthstand the fire Other Ind ans made kettles of 
bneh bark or pme bark or of big gourds or clay and 
dropped in hot stones 

The Zufii Indians steamed food by making a sieve 
of yucca fibeis or st cks and setting it over a pot of 
boilmg water Some of the pottery made by the Indi 
ans was of clay that became so hard that it could be 
set directly on the fire Such pots are still made 
and used for cookmg m certain p leblos today 
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Parched com was much used by the Indians when 
traveling. Some tribes parched it in pots over the fire, 
stirring it to prevent burning. Others held it in 
baskets over the embers; thej' had to be very deft 
to parch the com without burning the basket. 

hlany primitive peoples are adept at dicing foods. 
Jerked meat and pemmican, made from dried meat 
pounded and mixed with fat and sometimes with 
pounded choke-cherries, were staples among the Plains 
Indians. 

How verj’- hard the Indians had to work in order to 
cook their food with these primitive pots and baskets! 
They must have felt that cooking was very necessary 
and important, to spend such effort on it. 


Importance of Cooking 

They were quite right. Cooking not onlj'' makes our 
food taste better, but it causes changes in the food 
which make it digest better. Also, the heat kills 
bacteria and parasites which might harm us. I^Tiile a 
certain amount of raw food is good for us, our health 
and our pleasure at mealtime depend on the very im- 
portant art of cooking. 

Primitive peoples were used to monotony in their 
foods as well as a low standard in their preparation. 
But cooIb today are expected to pro%-ide us uith a 
wide variety of attractive and wholesome dishes. To 
make their task easier, thej' have at their command 
fine modem stoves,^ toasters, refrigerators, fireless 
cookers, roasters, kmves, choppers, and other equip- 
ment in an almost endless array. In the market they 
find many varieties of foods brought from distant 
p^s of the earth. Science aids them with information 
about the nature of the various foods and what happens 
to them m the processes of cooking. Schools teach 
th^ how to add to foods the many values we e.xpect. 

the home cook deals with foods in a number of wax's 
not expected of the professional cook and so has oppor- 
timties for adding more of these x'alues. She must 
plan menus which will nourish her family and at the 
same tune humor their likes and dislikes; she usuaUy 
m^t buy the foodstuffs herself and see that they are 
wholesome and properly priced; she must know how 
to prepare x'anous pleasing dishes and how to sen-e 

the table. The professional cook, on the other hand 
usuaUy IS concerned only with the actual cooking of 

quantities; specialists do the planning, 
the buj'mg, and the semng. ^ “ 

What a Ck)ok Must Know 

training. 

She inust know something of the chemistry of foock 
what happens to them when they are cooked, and hS 

She must be exact and deft in 
^ndhng batters and doughs, in paring, mashing bast- 

mfthnd^ importance and 

methods of measuring mgredients accurately. And 

she must know good food when she sees it, sLlls it 
and tastes it. ko one can cook weU whose eyes and 
palate cannot tell the difference between light, fluffy 
mashed potato and a soggj-, lumpy mass; between a 


dainty, tender cake and a heaxy one; between an 
gently fried and one turned into leather, 

A good cook must not only be expert in planninj, 
cooking, and seiving foods; she must also know how 
to care for foods properly, to keep them fresh anc 
clean. A good cook understands that bacteria aac 
mold spores, which are always in the air, settle upot 
exposed foods. She knows that these micro-orgaman- 
thriye in moist, dark, and warm places and thatfooi 
therefore xviU keep better in places that are cold 
light, and drj'. She keeps her kitchen, her cooldiis 
equipment, and herself spotless so that there xvill h 
no breeding places for bacteria and molds that mighi 
be passed on to foods. She knows that disease germ; 
maj' be carried to our foods bj' the water in whid 
they were groxrn or washed, and that poisonous spray 
are used on many fruits and X'egetables to keep dowi 
insect pests. Hence she is careful to wash fruits anc 
X'egetables thoroughly, especially if they are to be 
eaten raw. She is also careful to protect foods fron 
flies and roaches and other germ-canying pests. 

Providing Variety 

Probabl}' the easiest task of the home cook is fc 
prox'ide x'ariety. Refrigerator cars or fast freight- 
and ships bring us pineapples, oranges, bananas, 
grapes, berries, meats, milk, butter, eggs, asparagus, 
lettuce, and hosts of other deh'cious and perishaWe 
foods throughout the year. Beef may be had far from 
the cattle range, and fish far from the sea. 
great variety of climate in the United States, no food 
is for a long period “out of season”; and in any ca--e 
most fruits and x'egetables and many other foods may 
be bought in cans or in dried form. 

AU these many foods may be cooked in x'sriedxraj's 
bleat may be broiled, baked, roasted, fried in d«p 
fat, or stewed. Vegetables may appear in aalafc 
soups, garnishes, or special dishes, blilk may be u;. 
as a simple or fancy bex'erage, or in cream soup, iK- 
cream, sauces, and Junket. Ingenious cools haw 
compiled thousands of recipes for enjoyable dishes. 

Planning Attractive and Well-Balanced 

blenu planning is just as important as coootS 
Foods properlj' combined are more interesting an^‘ 
fer a better balanced diet. TFe enjoy contrast in ‘ 

— contrast in texture, temperature, color, and ‘ 
For example, we like to eat crisp salad 
mashed vegetable; crunchy toast xvitb soft-boiled - ■ 
We like hot meat xvith cold salad or sherbet, or ic 
cream xvith hot chocolate sauce. We like red 
on green lettuce, orange-colored carrot wm 
chopped cabbage, white frosting on broxni 
cherry on white pudding, yellow peaches '"^1“ ^ 
^apes. We like the bland xvith the pungent, 1®° 
juice squeezed on baked fish, fruit sauce pn 
pudding, fruit xvith cereal, apple sauce ^ 

cream cheese with bar-le-duc. To build a j 
you must genuinely enjoy and appreciate good f • 

Variety in food is valuable not only because i 
enjoyment to meals but because, by eating s 
variety of foods, we are more likely to get 
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3 various ^Twns and other lood etemeata necessaty pwd enou^ for sauce or salad If vegetables are 
5 for bealth and growth We must have proteins fats, fredi and weU grown, they need not be perfect m 
j starches, sugar, minerals, and the vitamins m suffi- shape to be used m soups and salads A home-cooked 
,, cieut amounts, and our menu must supply us with meal costa less so we think than the same meal m 
, enough calories to maintain our energies (see Food) a restaurant Th s is because no allowance is made 

■ A well balanced menu of well cooked food makes us for paying the housewife for the time she spends in 
^ want to eat a bit of everything on the table and so cooking setting the table or washing the dishes. In 

thb mo„.. cook 

, for good health [ ‘ j i er a home-cooked 

- If only one or two f — -j meal “hits the 

dishes attract us, j | 1 f 1 1 i spot because the 

; we become finicky T'" ' one who prepares 

; eaters and do not j |l \ ’ it usuaUy takes 

eat wellbaUnced 1 J the trouble to 

mools ! j i jv provide something 

Food must be L. I M ‘it* 1** ’V specially like 

’ cooked BO that its rT’ )) " \ > >1 on the day we 

'nutritional value , [ ill* L p ' ' -S * ') happen to want it 

' IS not destroyed ^ t J- U«;.r~ Cooking Proulns 

' Meat for instance, |V Ej j V\Tien we cook 

should be cooked Sw meat, we must 

• at a low enough /m> i 2 y think of its pro* 

temperature to wfi l| I . - =3——. content, its 

mske it tender . n'"' ■' ~ La u jcs^ * 1 ^ ** tough connective 

The tough fibers m j t » tissue, and its 

i of cereals must be H j , * * I juices Since pro- 

■ softened by long y | ' f tern toughens in 

andthorougheook* ■ B j , I _ high temperature, 

mg so that they 9 i , j \. meat should be 

may be completely cssumI *>• ssuuir tie «cn ai*aa«e uuh** vub n« e> is* Bitckfeot ua •& cooked with low 
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di^rted Vege- S?«k JV Mis .«rt; 
tables must be CsfbottSi 4rtw«« ss4««rk 


'OOK 

or not it IS cheap- 
j er a home-cooked 
I meal “hits the 
I spot because the 
j one who prepares 
I it usuaUy takes 
j the trouble to 
provide something 
we specially like 
jl on the day we 

* 1 happen to want it 
■■ Cooking Proteins 
H Vl'hen we cook 
H meat, we must 
tj. think of Its pro* 
tein content, its 

Z tough connective 

tissue, and its 
- juices Since pro- 
’* tein toughens in 

high temperature, 
_ meat should be 
>ot lea ts cooked with low 
except for 
tpaituBi a brief moment of 
seanng if that is 


cooked so as to re* *’'** *“** *' •*'**“*•' •'“* r»»»i»s»» • »i seanng if that is 

tarn their valuable minerals and vitamins If these reciuired The connective tissue in tourer cuts must 
are thrown out m the cooking water, considmble be cooked a long time The cook must consider what 
food value will be lost she is trying to do w ith meat and adjust her methods 

Making food attractive is just as vital as cooking accordingly If she is preparmg a roast for the oven, 
it to retain its food values The should send she should first sear it in a high temperature for a 
out a delicious smell the baked fish should be done short tune, thus closing the outlets through which 
to just the right shade of brown sprinkled with pars* juice may escape Thm loin steaks may require no 
ley, and bedecked with a gami«h of lemon or radishes more cooking than searing m a pan or over an open 
The tune of year and the weather should be consid- fire In making soup however, we wish to have the 
ered In hot weather we shudder at roa't pork and meatjuicesseepoutuitothchquid Therefore we put 
baked macaroiu, but enjoy cold jelhed consmnmf, the meat to cook in cold water, bring it to a bod slowly, 
cold meats, ensp fruit and vegetable salads and iced and let it eimmer a long time 
desserts and dnnks Dishes do not need to be all Eigge milk and cheese are other protein foods like 
fussed up’’ m order to look attractive A dab of meal and they, too react badly to high temperatures 


whipped cieam m the soup, a bit of jelly on the pod- Eg^ touglKn and curdle 
ding, a cherry on the ice cream a flick of paprika, milk scorches very easily, 
chopped parsley, or grated cheese in the ri^t spot, wdl as protein 
will add attractive appearance and *est to aimple How to Coo 

dishes at small cost of time or money Ve^tablcs should be eo 

Keeping Down Food Costs attractive colors, fresh flav 

Cost 13 sometlmig that most home cooks have to vegetables as can be dige 


touglKn and curdle, cheese becomes stnngy, 
scorches very easily, since it contains sugar as 


How to Cook Vegetables 

Vegetables should be cooked so as to preserve their 
attractive colors, fresh flavors and food values Such 
vegetables as can be digested raw are best used m 


think about in preparing a meal A cook who diops salads 

cleverly and makes intelligent use of leftovers can When vegetables are cooked m a large quantity of 
kep down food costs She need not buy ft fancy cut vrater, toe minerals and vitamins pass mto the water, 
tf meat for soups or stews or for meat loaves or other The more the water and the longer the cooking the 
shopped meat dishes Apples not pretty enough to put greats the loss Vitamm C W destroyed by long 
mto the fruit dish m the center of the table may be cooking The basic rule for cookmg vegetables, ex- 
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cept when making soup, is to cook them in as little 
water and for as short a time as possible. Baking 
vegetab p either in their skins or in casseroles, pr^ 
serves aU their values. ^ 

To a few vegetables this basic rule does not apply. 
Cabbage and other strong-flavored vegetables should 
be cooked m a large amount of water, boiling rapidly 
TOthout a hd n a lid is used, the volatile oils which 
flavor are condensed on it, drip back 
mto the kettle, and, m cabbage, cause a second chemi- 
cal change wbch IS harmful to digestion. Cabbage has 
ackeved its bad name simply through poor cookhig 

^ versatile and resourceful 
She should be prepared to turn out special dSs 
such as bland or liqmd foods for invalids or people 
on a special diet. She should know how to prepare 
demands special treatment 

fg Sir cook- 

That Make Cooking Easy 
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The cook may sit at the dining table and prepare 
toast, waffles or coffee with electric devices. sLLr 
save hours of boiling tough meat or soups by ush^ 

of which keeps the food in' 
the kettle cooking under pressure and thus rates the 
temperature far above the usual 212 degrees Fahren- 
neit at which water boils at sea level. 

_ A few modem devices are not time savers but rather 
mcentives to spend more time in making elaborate 
oishes. It takes time to use special cutters to maLe 
vegetable curlicues, pastry bags for decorating cakes, 
anct fancy molds for gelatin. Such utensils are chiefly 
desu-able when preparing a "party” meal. 

When buying kitchen equipment, the cook mud 
consider her own special needs, and vhether the article 
will really save time and effort and help her prepare 
food according to the rules of good cookery. 

hiaturaUy' the vide subject of cookery^, inyohdagthe 
use of various deidces and the knowledge of prepara- 
tion, nutritional values, prices, and combinations of 
foods, cannot be mastered in a day or two. Yet the 
people of today are entitled to benefit by all that 
science and industry and agriculture have to offer for 
makmg our meals interesting, safe, wholesome, varied, 
and delightful. The home cook who masters her art 
makes her work more interesting and satisfying, and 
safeguards and pleases her family. 


-o jpicaoco uei laiuuy, 

RESIDENT COOLIDGE, a SILENT MAN 0/ ACTION 

( 1872 - 17 =======— 

). beven tunes in t.fio III ' ; -'..vj ■ ■i .. ^ — =-i time of his elevation to 

• j n r_ } I 


C 193^ Q ’ (1872- 

y 1933). Seven tunes in the 

historyof the United States a 
wce-presidenthas succeeded to 
the presidency upon the death 
of^ehief. One of the men so 
SI office was 

who, after 
the death of President Hard- 

dent. 

Coolidge’s career had been 
nuW- **‘“°®* uninterrupted 

pubhc service. Born July 4 

18/2, on a farm at Plymouth,’ 

/ h “I graduated cum 

IRQ? College in 

1895, and while there won a 

pme in a contest open to aU 

the college students of the 

Sif tf «Pon the sul 
ject ot the causes of the Amer- 

lawyers at 
Northampton, Mass., and was 
admitted to the Lnr 0 + « 



time of his elevation to 
vice-presidency Mr. and Ji 
CooUdge with their two cl 
dren continued to reside 
half of an unpretentious hoi 
in Northampton. 

There was something abo 
Coolidge that attracted t 
confidence and regard of t 
public, and he was elect 
to a long succession of offic 
in Massachusetts. He w 
mayor of Northampton, sta 
senator, lieutenant govemo 
and twice governor. Diuit 
all this time he continued to t 
an unassuming, taciturn pul 
lie sen^ant, one who said bttl 
but worked hard, shunne 
rather than sought publicity 
and lived up to his own homel; 
adage: “Let men in pubk 
office substitute the hght tbal 
comes from the midnig 
for the limelight.” 


adimtted tothebaratthe ageof25 r. ^ comes from the mdm, 

ffical public offices. In igns L several in i,;, « , * limelight- 

Goodhue of Burlington Vt °Tif Grace Anne tnnn r governor he became nati 

and Calm. Calvin di’ed nf John tr>n handled a strike by th 

president. With charactpri«V^ was 

•ustic economy, down to the ^ summoned the state guard, declaring: 

IS no right to strike against the public safe 
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anybody anywhere any time ’ This occurred in a 
period of great unrest when communistic propaganda 
caused uneasiness and Governor Coolidge a couiar 
geous stand caught the popular fancy He was re- 
elected governor and m 19^0 was nominated for the 
nce-presidency by the Re- 
publicans as the running 
mate of Warren G Hard 
mg 

As vice-president Cool 
i idge eontmued to be self 
: effacing and silent His 
inaugural address was the 
shortest on record con 
taimngless than 500 words 
By invitation of I*resident 
Harding he sat m cabinet 
meetuigs and thus acquired 
a knowledge of national 
affairs and how they were 
conducted This knowl 
edge was presently to prove 
of great assistance both to 
him and to the country 
Dramatic Inauguration 

In the middle of the 
night of Aug 3-3 1933 
there eame to the Ply 
mouth Vt .homewherethe 
vice-president and hia famJy were visiting Calvins 
father John Coolidge the startling information that 
' President Harding tmd died m San Francisco Dy the 
light of an oil lamp and m the presence of a few p»r 
eons Calvm Coolidge took the oath of office from his 
father who was a notary public and announced that 
he would contmue his predecessor s policies and re- 
tain his cabinet 

The task before him was not an easy one Obedi- 
ence to the leadership of a president who has attained 
his place through death is usually yielded grudgingly 
and fuithennore the public presently became aware 
of certain scandals connected with his predecessor s 
administration The revelatwns of the Teapot Dome 
and Elk Hills oil leases brought about the resignatwns 
of two cahmet members Coolidge had mherited from 
the Harding regime and the conviction of a third 
cabinet secretary The oil lands were restored to the 
Eat on 

In various matters Congress showed itself unsym 
pathetic to the president s leadership re)ectmg some 
measures which he favored and enacting others be 
opposed The Senate long delayed action upon his 
recommendation that the United States join the 
World Court It was not until January 192G that a 
fin^ vote was obtained and then the adherence of 
the nation was hedged about with reservations that 
proved unacceptable to other nations Coobdge con 
tmued however his quiet but unyieldmg insistence 
on the policies he beheved to be vitally important 
Foremost among these policies was economy m 


govemmaital eicpenditures In this he succeeded to 
Budi an extent that the public debt was reduced at an 
avenge rate of a billion dollars a year while at the 
same time federal taxation was lowered despite the 
passage of a Soldiers Bonus bill over his veto 

Itls Popularity Grows 
In the course of his 
administration President 
Coolidge became increas- 
ingly popular with the 
American people Even 
hu negative qualities such 
as his silence and his econ 
omy came to he regarded 
as virtue? So m 19ii at 
the national convention of 
the Republicans in Cleve 
land he was nominated for 
the presidency with shght 
opposition Charles G 
Dawes of Illinois former 
director of the budget was 
the nominee for the vice- 
preiidency 

At the Democratic con 
vention held in New York 
City a bitter fight devel 
oped between the followers 
of ex Secretary of the 
Treasury McAdoo dry and Protestant and Governor 
Alfred E Smith of New York wet and Roman 
Catholic Finally on the 103rd ballot the convention 
Rommated for president John \V Davis of W est Vir 
ginia a former ambassador to fhigfand and Gov 
Charles W Bryan of Nebraska brother of William 
Jennings Bryan for the vice-presidency Group? of 
insurgents put forward Senator Robert M LaPollette 
of Wisconsin and Senator Burton K Wheeler of 
Montana as Uie candidates of a new Progressive party 
In the election Coolidge received 3S2 electoral 
votes to 136 fw Davis and a popular plurality of over 
seven millions La FoUette received only 13 electoral 

Few penodi m United States history have been so 
quiet as the last four years of Coobdge s presidency 
Domestic affairs moved smoothly although there 
srss an increasing opposition to prohibition Unprece- 
dented interest derekiped in aviation partly as a 
result of a deliberate campaign designed to make 
Ameneaas air mmded The around the world flight 
of three United States army airplanes that of Lmd 
bergh across the Atlantic ^at of Byrd to the North 
Pole and various other feats by daring airmen 
attracted universal attention 
A DMineatous event m forei^ relations had been 
the passage m 1934 of an immigration bill drastically 
limitan g immigration and excluding aliens ineUgible 
to mtuenship The latter provision was aimed at 
the Japanese and caused much ill feelmg m Japan 
Presideiit Coobdge cnticised it as unnecessary and 


COOLIDGE S ADMINISTRATIONS 
IM3-19M 

Public Debt and Income Tax greedy reduced 
Prosecubctt of Teapot Dome Oil Scandals 
B U reducing Immigration passed (1924) 
Soldiers Bonus Bill passed over Presidenbal 
Veto (1924) 

Senate votes adherence to the World Court but 
with reservations unacceptable to Court (1926) 
Agreements reached for funding of Foreign 
Debts due Dmted States (1926) 

McNiry Haugen Bill for Farm Relief vetoed 
by President (1927) 

Marines sent to Hicaragua (1927) 
Coobdge Naval D sannament Conference at 
Geneva fails (1927) 

Mississippi Flood dnves 700 000 from their 
homes (1927) 

Kellogg Brund Treaty ( Pact of Paris ’ 
denouncing war) signed (192S) 
Relabons with Mexico unproved 
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ofiensive to a friendly people, but be signed tbe bill. 
There Tvas much friction 'Kith ^lesico over oil and land 
Irnvs which threatened the interests of Americans, 
but President CooUdge’s appointment of Dwight 
W. ilorrow as ambassador did 
much to restore harmonious re- 
lationships between the United 
States and Ale'dco. 

President Coohdge found it nec- 
essary to send marines to Xicara- 
gua to restore peace and preserve 
American rights. The killin g and 
wounding of a number of the ma- 
rines brought a storm of criticism 
on the administration, both at 
home and abroad. 

Though unable to secure adher- 
ence to the TTorld Court, Presi- 
dent Coohdge continued his efforts 
in behalf of international good 


wiU. He invited the leading naval 
powers to a conference at Geneva 
in the summer of 1927, hoping to 
evtend the battleship ratio, agreed 
to at the Washington Conference, 
to smaller naval craft. Only Great 
Britain and Japan accepted, and 
an agreement was not reached. 

Arranged Pact of Paris 

The administration later scored 
a genuine international triumph in 
the negotiation of the Kello^-Briand multilateral 
tr^ty. By this nearly all the nations pledged them- 
selves to renounce war as an instrument of inter- 
Mtional pohcy. Eepresentatives of 15 nations signed 
this epochs document (“the Pact of Paris") at Paris 
on Aug. 27, 1928, and other nations gave their ad- 
nerence later. 

Dumg ttese years, the question of farm relief con- 
tmued to be one of the most difficult problems of the 
government. Some branches of agriculture enjoyed 
prospenty,_but the industiy as a whole languished 
Xjioi^reM measures were proposed. The one that 
atected the most attention was embodied in the 
AlnNa^-^ugen bfll, a feature of which was designed 
to enable the f^er to mamtain prices at home by 
^keting su^luses abroad at whatever they would 
bnng. President Coolidge vetoed the biU as eco- 
nomically unsound. 

The c^tiy as a whole, however, enjoyed unusual 
pro^nty, and tins tended to heighten Coolidge's 
i^uence and pop^tj-. As the time for a new 
ele^on approached there was considerable agitation 
o reno^te ^ for another term. But on Au- T 
192/ the fo^h anmvpaiy of his accession to°the 
p^dencj, he dramatically announced: “I do not 
choose to run for president in 192S.” He stood by this 
declaration, and unobtrusively but effectively 4rew 
influence to the support of the candidacy of 


JAMES FENIMORE COOPER 



Herbert Hoover. 


At the end of his term as president, Coolide= i~ 
turned to his home in Xorthampton, Alass., vitb s 
notable record of sound and efficient administrEfki 
He resumed the practice of law, became a director cf 
a great insurance oiganhatica, 
and contributed articles regnhdr 
to magazines and newspapers. 
Cooper, Jaiies Pexil'oe: 
(1789-1851). The first Ameiiiae 
novelist to achieve world-wide 
fame was James Fenimore Cooper. 
His stories were translated into 
foreign languages as soon as thev 
came from the press. E. 1. 
venson called him “Cooper of tie 
wood and wave,” because he wrote 
about Indians and pioneas fa 
the forest, and about sailors ca 
the high seas. 

Cooper was bom at Burlinrion. 
N. J., in 1789. Whenhewasayear 
old the family moved to s farp 
estate on the shore of Otsep 
Lake, X. Y. Here the father, 
William Cooper, laid out the ri!- 
lage of Cooperstown. The itcca 
was still a wilderness. Every (fay 
Indians came to trade at the set- 
tlement. 

In 1803 Cooper went to Yale. He 
neglected bis studio to speed 
most of his time out of doors, and was expelled after 
three years. He went to sea for five years, first as a 
merchant sailor, then as a midshipman in the nary. 
In 1811 he married and went to live at his wife s 
in Westchester County, X. Y. In 1833, after 
years traveling abroad, he settled on his efate n 
Cooperstown. 

Cooper’s first novel, Trecaution’ (1820), 
story of English society' life. It was a coinpr,2 
failure. The next year he turned to the Ainmaia 
scene and won instant popularity with The 
Harvey Birch, the hero, is one of Cooper’s ^ 

characters. In 1823 Cooper wrote “The Pioneos, - 

first of five ‘Leatherstocking Tales’. irtre? 
scout Leatherstocking (sometimes called 
po or Hawkeye) figures in all these storie- Coo;S‘ 
described him as “a philosopher of the 
simple-minded, faithful, utterly' without f^i 
yet prudent.” Another famous ^haractw is 
Tom Coffin, hero of the superb sea stoiy 
With ‘Tbe Last of the Alohicans’ Cooper reached m- 
beight of his fame. The ‘Tast Mohican’’ fa the no^ 
Uncas. Cooper’s sty'le was rather care!e=a, bd 
swift-moving narrative is still hard to su^sk^ 

The histoncal novels in the ‘Leatherstocldng 
be read in this order: ‘The Deerslaver’ yxSj'Fi’' 

finder’ (ISiO), ‘The Last of the MoHeans’ (1S26). 
neers’ (1823). and The Prairie' (1S27). The roost pop^,'-^ 
stones are ‘The Pilot’ (1S23) and ‘The Em Borer l - 
‘The Spy' (1821) is about Eerolutioiiary tiro^ 


Hts thrillinE tales of forest and sea, of 
Indiai^, pioneers, and hardy seamen, make 
luci a. zaToftta autbor of tbe Azserxcaa boy. 
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COOPERATIVES and How They HAVE GROWN 


pooPERATIVE SOCIETIES ^^'hen people join 
^ together to buy goods for their oivn use thiyfoima 
consumers’ coSperative society or association When 
workers organize to sell what they produce they have 
a producers codperative society WTien farmers i«n 
togethertosell what they raise they haie a marVeting 
coSperative association If they buy farm supphes 
such as seed, feed and fertilizer they have a farm 
purchasing cooperative association 
Today cooperatives of all sorts have organizations 
in 45 countries and the organizations report having 
180000 000 members This worldwide movement 
grew everywhere from much the same desire The 
members wanted to adjust the difference m pnce be- 
tween producers and consumers with the greatest 
advantage to themselves Metnbers of prodneer coop- 
eratives wanted to get a good pnce for their markets 
and share in the profits after the expenses of market- 
ing were paid Members of consumer cooperatives 
wanted to reduce the cost of w hat they bought either 
directly or by sharing m the profits after payii^ the 
full market pnce 

Simple Examples of Cooperatlres 
Each type of cooperative can be illustrated with a 
simple example Suppose some consumers want to cut 
the cost of their food by opening a grocery store 
Usually a number of persons get together and discuss 
the need of such a store before they take any action 
If enough people want to start a business they usually 
form a corporation under state or federal laws They 
sell shares of atock to raise capital and each member 
becomes part owner of the store He has a single 
vote no matter how many shares he buj-s The mem 
bers elect officers and hire a manager to do the buying 
and selling for the group The store sells groceries at 
the same prices that other stores do But profits 
are paid back to members in proportion to their pur- 
chases These payments are called pofronoge Ttftmda 
A common type of marketing cooperative is fonned 
by farmers to market their products Dairy coopera- 
tives enst almost everywhere in the United States 
to sell milk and dairy products to consumers After 
the cooperative has paid all expenses, induding tbe 
market rate for farmer s milk, it divides its jvofits 
amoi^ the members 

orkets sometimes form producers cooperatives to 
market things they make m their own factones 
These cooperatives have never been very successfnf 
There are almost none of them in the United States 
Distinguishing Features of a Cooperatlre 
So far we have seen httle to distinguish either type 
of cooperative from an ordinary business corporatioii. 
People do not have to form a cooperative in mder to 
share in the profits of a store Many department 
stores and chains of stores offer their stock thiou^ 
stock exchanges Anyone who so desires can share 
m the profits by buying stock Likewise, anyone who 
thinks that marketing milk is a profitable busmess 
can buy stock in a dairy company 


A cooperative can be distinguished, however, from 
ft pnvatdy owned business by certain features. These 
were adopted by the first successful cotisumers’ co- 
operative They are called the RochdaU pnnnpks 
The Rochdale Store and Its Prlnpiples 

The fiist successful consumers cooperative was 
started in Rochdale England, in 1844 Twenty-eight 
poor weavers saved 8140 for the purpose and they 
formed the Rochdale Society of Equitable Pioneers 
They adopted principles which proved successful, 
and have served as guides for cooperativi's ever since 
The important principles are 

t Each member has only one v ole regardless of how many 
shares ha owns Anv one who wishes may jo n 

2 Goods and services are sold at market prices After 
all erpeoses for running the business hsve been pa d the 
profiu are returned to tbe members in proportion to their 
purchases to the form of a patronage refund 

3 Return on invested capital is limited 

Another Rochdale practise which k generally fol 
lowed IS to sell for cash This avwds many losses from 
bad credit Most cooperative associations also carry 
on a continuous program of education Relipous and 
political neutrality is generally observed 

The most important distinguishing feature is the 
first principle about voting In a private company, 
owners vote according to the amount of stock they 
own If one man owns a majority of all the stock, be 
has coiDplete control In a cooperative, each mem 
ber has an equal voice 

Advantages asd tVeaknesssa of CoSperatlvet 

This ownership principle prevents many abuses 
which grew up when large-scale business corporations 
were taking shape m the Ifith century WTien control 
can be secured by purchasmg stock strong financial 
interests could consolidate many companies, build 
■noDopohes, and then operate to obtain the interest 
profit With little regard for other interests A co6i>- 
eretive must alwajs be run for the benefit of all its 
members because each of them has an equal vote in 
the management 

On the other hand, a cooperative must be run as 
efficiently as a private busine‘-s If the members mis- 
takenly force the management into unwise policies 
such as pacing consumer goods too low or failing to 
give satisfactory service in marketing the members 
products the cooperative will fail Good management 
and good busmess judgment are as important m a 
cooperaure as in any other ecterpnse 
Marketing Associations 

The greatest use of cooperative associations in the 
■United States today is made by farmers In the 
tnarkelingcoopeTaliies, farmers join together to market 
what they grow Many of the^e groups began in 
picmeec days when farmers w orked together in dnving 
their hvestock to city markets Others grew up later 
to give the farmer a better return fiom marketmg 
hia produce 

Maiketing cooperatives aim to sell the products of 
its members at pneea that mil give the farmer 
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as good an income as possible. They operate on several 
different plans, but almost always the cooperative 
acts as the sales agent of the farmer. As they grow, 
marketing cooperatives often take over the prepara- 
tion, packing, grading, shipping, advertising, and 
wholesaling of their products. 

Within the past 20 years, farm supply purchasing 
cooperatives have grown rapidly. They buy seed, 
fertilizer, petroleum products, farm machines, and 
other equipment and supplies for their members. 

More than 19,000 farmer-owned and farmer-con- 
trolled cooperative associations and mutual companies 
now operate in the United States. Of this number, 
10,150 are engaged in marketing and purchasing farm 
production supplies. There are also 4,400 mutual 
irrigation companies, 1,900 mutual insurance com- 
panies, 2,000 farmers’ mutual telephone companies, 
1,000 rural electric cooperatives, and 600 cooperative 
frozen-locker plants. 

About two-thirds of America’s sLv million farmers 
belong to one or more cooperative associations. In 
1944-45 the 10,150 farmer cooperative marketing and 
pmchasing associations had an estimated membership 
of 4,505,000. In that year marketing cooperatives 
did an estimated business of $4,835,000,000, while 
farmer purchasing cooperatives sold their members 
$1,095,000,000 worth of goods and sendees. 

Cooperatives market approximately 57 per cent of 
the oranges, 40 per cent of the grapefruit, and 95 
per cent of the lemons sold as fresh fruit in the United 
States. They market more than a third of the nheat 
crop, a third of the nation’s butter, half of the city 
milk supply, and large quantities of cotton, tobacco, 
nuts, and other crops. 


Consumers’ Cooperatives 
Consumers’ codperaiues have grown rapidly in tl 
United States, and their total membership is now esi 
mated at about 5,000,000. This includes the membe 
of credit unions as well as the members of retail stor 
and sendee groups. In recent years consumera’ c 
operatives did about one per cent of the total averaj 
retail business of the countrj'. 

Grocery stores, meat markets, general stores, at 
gasoline stations are the most common types of co] 
sumer cooperative stores in the United States. Bi 
atoost everj' kind of goods is sold by some coopen 
tive. There are cooperative bakeries, restaurant 
ice and coal dealers, and stores selling books at 
school supplies. Electric light and pon er association 
telephone compames, hospitals, laundries, housii 
associations, publishing houses, and funeral associ 
tions are found in the list of cooperatives. 

The cooperative principle has also entered the fiel 
of finance. Small-loan banks, caUed credit unions, a. 
a rapidly growing tjqie of cooperative activity to 
Banks and Banking). Mutual insurance companii 
are among the strongest and oldest companies in th; 
line of business. 


Many independent businessmen have organized “re- 
tailer cooperatives” to purchase supplies for their 
groceiy and drug stores with the advantage of large- 


scale buying power. The benefits go to the store 
owners, enabling them to compete more effectively 
with the large chain stores. 


Wholesale Organizations 

Often a number of cooperative associations mam- 
tain their own wholesale or central purchasing agency, 
Such wholesale organizations operate in much the 
same way as the cooperative retail stores, selling to 
members and returning savings to the member coop- 
eratives. Some go a step farther and process some 
of the goods they seE in their stores. Some own fac- 
tories, oE wells, canning plants, mines, and farms. 

A good example in the United States is Consumers 
Cooperative Association of Kansas City, JIo. It is 
owned by nearly 1,500 affih’ated local organizations, 
and these in turn are owned and controEed by some 
250,000 members, mostly farmers. Since much of its 
business is in petroleum production, the cooperative 
has buEt three refineries and purchased pipe lines to 
carry the oE from 946 wells it also owns, hlany farmer 
members of Consumers Co6perative Association grow 
vegetables, so the association has a caniung plant 
in Scottsbiuff, Neb. Many of the local associations 
sell groceries, so the wholesale association stocls and 
sells groceries of all kinds, some of them bearing the 
“Co-op” brand. Electrical appEances, roofing, farm 
machinery, and other items are handled. 

Another good example is the Cooperative IVholesale 
Society of England. It has 150 factories and makra 
hosiery, corsets, shoes, shirts, funuture, motors, bi- 
cycles, china, bottles, drugs, and chemicals. It owns 
dairies that produce butter and cheese. It operates 
flour miEs, printing shops, canneries, automobile 
works, bakeries, oE refineries, and sawniills. It owns 
thousands of acres of farm lands in England and Can- 
ada, and great tea plantations in India and Ceylon 

Tire English and Scottish wholesale societies to- 
gether are the greatest single importers of tea, gram, 
butter, sugar, and dried fruits in the world. They are 
Canada’s best customer for wheat, and they operate 
the largest floim mills in Great Britain. The English 
society has its own fishing fleet and sends its own 
steamships aE over the world. _ . 

Among the biggest wholesale orgaruzations supply 
ing the retail consumers’ associations are Midland 
Cooperative MTiolesale, Mirmeapolis, Slinn.; Central 
Cooperative "Wholesale, Superior, Wis.J and Eastern 
Cooperative MTiolesale, New York City. To obtain the 
advantage of large-scale buying, some of the region- 
al wholesales have combined to form national organ 
izations. These purchase directly from manufacturers. 


“Self-Help” Cooperatives , 

In times of business stress, imemployed men an 
women may form “seE-help” cooperatives. Sonw _or^ 
pnizations are trading posts. The members 
in articles to trade with one another and wit hO 
members. Others are labor exchanges where mem 
trade services. A dentist may repair a cobbler’s ee > 
and the cobbler repairs the dentist’s shoes. 

StiE others trade the labor of the group 
commodity. They may aE pick fruits or veget® 
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for a share ot the crop Occasionally, simple mano* 
factoring for use or for sale le earned on 
National Organizations 

The National Council of Farmer Cooperatives rep- 
resents marketing and farm supply purchasing coop- 
eratives through its headquarters in l\eshington, 
D C The American Institute of Co6peralion in 
Washington is the educational orgamaation fw farm- 
er coSperation la the Umtod States 
The Co6f>erati\e League of the United Slates of 
America, Chicago, 111 , serves as a elearmghouse of 
information for consumers’ cooperatives It is affih 
ated tsith the International Cooperative Alliance, 
i^hich has membership in all parts of the erorld 
Early Atnedcan Cooperatives 
There are many recorded examples of farmer co6p- 
eration in the Umted States in the early 19th rentury 
A cooperative dairy association t\as organized m Con- 
necticut in 1810 A group of Ohio livestock producers 
made joint shipments to market in 1820 Farmer 
mutual fire insurance compaiues can be found back 
in 1820, and mutual irngatiea compames w ere founded 
by the Mormons in 1847 A cooperative cheese foe 
tory was established m New Tork State m 1851 
Among the notable early attempts at cooperation 
m the Umted States were associations of laborers m 
the Sovereigns of Industry and industnal workeis m 
the Knights of Labor Tbo growth of cooperatives id 
the Umtod States has been greatly influenced by or- 
gamzed farmers In 1867 there were 400 marketing 
ud purchasing cooperatives in the United States 
Patrons of Husbandly, or National Gtang^also 
hnown as the Gcangera— and. the Farmers' Alliance 
promoted cooperatives on a national scale By 1890 
there were a thousand active farmere' cooperative 
associations 'the Farmers Educational and Cooper- 
afiv e Umon of America, often known as the Farmers 
Union, founded m 1901, and the American Farm 
Bureau Federation, started in 1919, have supported 
and orgamzed coSpcratives 

Cooperative Sodetic* li> Europe 
Large as the figures for the United States aj^iear, 
they are small compared with cooperative activiUes 
in other lands In Great Britain, the mother of the 
cooperative society, more than 8,000 000 persons 
belong to consumers’ societies The membership in- 
cludes 20 per cent of the population and represents 
more than half the families of the nation The annual 
fctail trade of these societies is about 30 per cent of 
the total for the country 

Denmark is a leader m agricultural cooperation 
More than half the total business of the country is 
earned on by cooperative societies and 20 per cent 
of the goods consumed are sold by cooperative stores 
Finland, Iceland, Switzerland, and Sweden have pow- 
erful orgamzations Swedish cooperatives attracted 
world wide interest when they broke monopolies in 
flour nnlUng, rubber goods, and electric bulb mann- 
factuni^ The cooperatives acquired factories and 
Manufactured these goods for themselves Prices W1 
arasUcally Tbs success won many new members. 


COOPERATIVES 
and U)e«e societies control 20 per cent of the whole- 
sale and retail trade of Sweden 
French cooperatives were severely hurt by the sec- 
ond World War but they are being revived Soviet 
Russia has cooperatives but they are closely controlled 
by the state hlany American cofiperative leaders do 
not consider them genmne cooperative orgamzations 
The cooperatives in Italy and Germany suffered 
greatly during the Fascist and Nazi regimes but many 
of them are being rebuilt The International Coop- 
erative AUiaacc and the Food and Agriculture Organ- 
ization of the United Nations are aidmg m the teor- 
gam/ation 

China, Japan, and India hav e many cooperative or- 
ganizations The postwar allied mihtary government 
encouraged their spread in Japan. 

AteumenU about Government Aid 
Businessmen often object to government encourage- 
ment of cooperatives by legislation, such as the Cap- 
per Volstead Act, and exemptions of farmer coopera- 
tives from certain taxes by the Federal Revenue Act 
of 1920 They accuse the Agncultuial Extension Serv- 
ice, the Tennessee \ alley Authonty, the Form Credit 
AdmiDistratioo, and other government agencies of 
having unduly aided cooperative enterprises The 
Katioiial Tax Equality Association charges that ‘ by 
law and Treasury rulings cooperatives escape pay- 
ment of all or nearly all federal income taxes " 

Leaders IQ the cooperative group reply that the non- 
profit nature of their operation justifies their taxposi- 
lioD They furlherraoie claim that the savings made 
by cooperatives do not actually belong to the cdoi> 
erative at all but are rather tlie property and there- 
fore the income of cooperative members It is these 
members who individually pay the income taxee on 
that money 

Cooperative leaders pomt out that the government 
aids other busuiess in suitable ways just as it aids co- 
operative associations They call attention to the 
work of the Federal Reserve System the Reconstruc- 
lion Finance Corporation, the Bureau of Standards, 
the Department of Commerce, the United States 
Weather Bureau and the protective tariff as some 
government mds to business 
Imally, cooperative leaders mamtain that coSpera- 
lives cannot influence prices unduly or unfairly A 
coSperative must buy supplies, buy or tent land, 
warehouses, factories, or stores just like a private 
buautess It must pay its workers just like any busi- 
ness The only possible difference is in the amount 
added to pnees br profit Many private businesses 
operate on a very small margm of profit and some- 
tiEoee nndersdl cooperatives According to this view, 
the real test between co6peratm8 and pnvate busi- 
ness hs in the efficiency of management , and efficient 
management a desirable in everybody’s interest 
Education Vital to th» Cooperative Movement 
The success of the cooperative movement depends 
rm popular understanding as well as wide leadership 
and efficient management Therefore education is a 
vital part of the cooperative movement Cooperative 
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societies usually fail when their members do not fully 
understand their purpose. 

One reason the Danish cooperatives have proved 
so successful is the educational program of the Dan- 
ish folk schools. In England, Sweden, Finland, and 
every country in which they are active, the coopera- 
tive societies are closely related to the program of 
adult education. 

Coot. This slate-colored water bird is about 15 
inches long. Also called the mud hen, it is found 
in shallow reedy ponds and sluggish streams. The 
American coot is found in all parts of North .America; 
it is migratorj" in the North, but resident in the 
South. In South America there are about six other 
species. The common coot of the Old World, found 
in Europe, Asia, and northern Africa, is black with 
a white bar across the wings, and a peculiar white 
bald spot on the forehead, which has given it the 
name “bald coot.” Coots differ from rails chiefly 
in haxdng toes edged with a scalloped membrane. 
(See Rail and Coot.) 

COPENHA'GEN, Dek.xlxbk. At the gateway to the 
Baltic, on the easternmost shore of the island of Zea- 
land stands Copenhagen, capital of Denmark. Twen- 
ty miles away, across The Sound, lies the coast of 
Sweden. In front of the city, and forming a protective 
wall for its harbor, stretches the small island of 
Amager. Because of its key position and the e.xcel- 
lence of its harbor, Copenhagen has long been one of 
the great commercial ports of northern Europe. 

From the city go out large quantities of the butter, 
eggs, and bacon produced in Denmark for foreign mar- 
kets. Here also is an area set aside as a free port 
where goods from one foreign country may be trans- 
shipped to another ndthout pajanent of duty. 

The famous Copenliagen porcelain has won a world- 
wide reputation for its e.xquisite glaze and beautiful 
decorations, but most of Copenhagen’s manufacturing 
industries are devoted to making goods for home 
consiunption. The most important of these are bicy- 
cles, Diesel engines, ships, beer, and beet sugar. 

Jvluch of the charm of Copenhagen springs from its 
shining cleanliness and its casual mixture of the old 
and the new. Narrow, twisting streets open out upon 
wide handsome boulevards, and 16th- and 17th- 
centur 3 ' buildings, bristling with steeples, spires, and 
domes, stand ne.xt to modem structures of steel and 
concrete. The most beautiful of the boulevards is 
the famous Lange Linie (Long Line), which runs along 
The Sound. Off this drive is Amalienborg Square 
in which stand the four royal palaces. 

The business and commercial life of Copenhao'en 
is centered in a section called Stroget. Here are 
many of the city’s shops, office buildings, theaters, 
and museums. The places of amusement are alwavs 
well filled with happy crowds. Bicycles swarm about 
the city to such an extent that it is easj- to believe 
the claim that everj- third person owns one. Along 
many of the Stroget streets are flower, x’egetable, and 
fish stands tended by shrewd coimtrj' women in 
long, full skirts, aprons, and starched poke bonnets. 


The three outstanding figures in Copenhagen’s cul- 
tural historj’’ are Albert Thonmldsen, the sculptor; 
Hans Christian Andersen, the beloved teller of fairy- 
tales; and Bishop Nikolai Gmndtvig, the founder of 
the system of folk schools. The Copenhagen Uni- 
x'ersity, founded in 1479, is free to all students. 

The city developed from a 12th-centurj- fishing 
village. Its name means “merchant’s haven,” but be- 
cause of its strategic position its history has been 
stormy. In 1770 the city withstood bombardment by 
the combined English, Dutch, and Swedish fleets. 
During the battle of Copenhagen, in 1801, the Danish 
fleet was destroyed in the harbor bj- the British, in 
order to prevent its falling into the hands of Na- 
poleon. In 1807 the British fleet again sailed in. 
shelled the citj% and destroy-ed many of its buildings. 

From 1940 to 1945 Copenhagen was occupied by the 
Germans. Although some of the factories were bombed 
by the Allies during this period of German occupation 
and even more were destroyed by- the sabotage of the 
Danish “underground,” the city was left in better 
condition than most places that had been under Nan 
rule. Not long after its liberation in Jlay 1945, it 
was sending food to the starving countries of Europe 
and going its orderly way' toward normal living. Pop- 
ulation (1950 census), 768,105. 

Copernicus, Nicol-xus (1473--1543). Often con- 
sidered the founder of modem astronomy', Nicolaus 
Copernicus was bom in Tomn, Poland, the son of a 
Polish merchant and his German wife. The boy was 
reared by his uncle, a wealthy Catholic bishop, who 
sent him to the University of Cracow to study mathe- 
matics. In 1497 the 25-year-old Copernicus was 
pointed canon of the cathedral of Frauenburg. 
never ordained, he held this position until his death. 

During the next few years he traveled in Italy, 
studying law at Bologna and medicine at Padua, m 
1500 he lectured on astronomy in Rome. He retamw 
to his imcle’s castle near Frauenburg in 1507. 
attending physician to the old man, Copernicus ha 
little freedom but spent as much time as he co 
study-ing the stars. 

His study convinced him that the earth ^ ^ 
its axis and that the earth and planets rex oh 
around the sun. This was contrary to the Ptolemaic 
theory then generally believed (see Astronomy, 
Ptolemy'). After his uncle’s death in 1512, Copemicu. 
devoted himself with greater energy to astronomy . 
1530 he finished his great book, ‘Concerning 
lutions of the Celestial Spheres'. In tliis , 

advanced many' arguments to show that his faeory 
e.xplained the apparent motions of the 
bodies as well as the Ptolemaic theory' and t a , 
moreover, it was more logical. The Copemican theory 
was in opposition to the teachings of the Rouaan 
Catholic church and the book was not publishro 
13 years. Copernicus received the first copy' as be . 


on his deathbed. The book stirred up men s 


niinds 
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and opened the way' to a tmly scientific approac 
astronomy'. Such men as Galileo and Kepler we 
profoundly influenced by it (see Galileo; Kepler). 



— — 473 — COPPER 

COPPER The Red METAL with Countless USES 


pOPPER The wires that deliver eleetncity for 
^ power sfld carry telephone messages are made of 
copper So are the wires in eiectno motors and gen- 
erators, and in radio and television sets Copper a 
used because, aside from costly silver, it is the best 
cl all metals for conducting eleetncity 
Copper IS shaped and coated with tin to mate 
cooking vessels When alloyed with zme it makea 
brass, and brass is used in countless ways In most 
homes it is likely to be present in the worts of the 
alarm clock, in some water faucets, m snial) acren^ 
and in the eyelets of shoes 
Copper was the first metal man used for tools and 
implements, probably because copper tike gold and 
Silver, IS somefiniea found in a pure state and can 
be beaten mto shape even w hen cold The Etyplians 
and the Sumerians of Jlesopotaima may have used 
copper as early as 5 000 j ears before Chn«l It was 
in common use before the dawn of heiory The 
metal was named foe the island of Cj-pnia where the 
Romans obtamed their supply It was first called 
eupnum, then cuprum, and finally in English copper 
American Indians made copper beads and tools long 
before the white men came Bronze an alloy of copi* 
per and tin, was used so generally in early histoiy 
that one period is known as the Bronze Age (see 
Bronze) Brass was used in Roman times Copper and 
bronze were man's most important metats until he 
learned to make steel by smelting iron with carbon 
Ths World t Leadiag Copper Producers 
The United States usually produces about one>third 
of the world's supply of copper ore Chile is second, 
nth from onweventh to one-fifth of the supply fts 
mines are said to cost least of any to operate Neat 
come Canada, Rhodesia, the Belgian Congo Soviet 
Russia, and Peru Less important producing regions 
are Yugoslavia Japan, Slexico, Spam, Gerouny, Nor- 
Way, Cj’prus, Sweden, Turkey, and Australia 
Many producing regions ship the ore elsewhere, or 
smelt it without refining Considerable amounts of 
South Amencan, Canadian, and Mevean ore and un- 
refined copper are made into finished metM in the 
United States In normal years Germany, France, 
and Belgium are important refiners 
The Erst copper obtained in the United States was 
Dimed it Simsbury, Conn , as early as 1709 Large- 
Bcale mining began in 1845, m the Michigan deposits 
near Lake Supenor Today Arizona, Utah, and Mon- 
tana produce about three-fourths of the ore mined 
m the United States Nevada, Michigan, and New 
Menco provide most of the remainder From 40 per 
cwt to more than half the copjier now used m the 
United States is reclaimed, or secondary, metal 
Consumption varies from [ess than half a nullioa 
tons to more than one million tons a year 


Important Uses of Copper 
For conkmg utensils, copper must be coated with 
to prevent the formation of harmful compounds 
Uopperu easjjj. ajjj ^ujjtile Itcanbecdd 



rolled down to one-thousandth inch in thicksiess and 
by cold drawing its length can be increased 5,000 
tunes Hence it is ideal for makmg wire It has 
pleasing color and luster, it takes a high polish, and 
forms alloys readily with almost all metals (see 
Alloys) It melts at 1 0S3 1* C (19516'’^) 

Thin plates of copper are used for engraving and 
etching, and in strong rollers for calico prmtmg As 
an electrodepi^t it makes plates and type pages 
for pnntiog (sec Electrotypmg) It makes an ercel 
lent roofing material When exposed to wmd, ram, 
and anow, it acquires a beautiful shade of green, 
called veriigra This protects it against further 
corrosion Chemical compounds of copper are used 
as strays to kill insects and fungi 

Copper Ii Found In Many Form* 

Nature has distributed copper widely It is found 
in many sods, in mineral waters, ores, and m food 
atufb, both animal and vegetable Native copper is 
usually found near the surface, where the ore has 
been exposed to the elements Great deposits of such 
copper have been found in the Keweenaw Peninsula 
of Alidugaa, sometimes in masses of 400 tons 
The boge copper mines of the United States are 
models of efficiency The famous Red Jacket shaft 
of tfie Cornet and Hecla mine in northern Michigan 
has s shaft about 15 by 25 feet, walled with bnck 
and cement and extending nearly a mile below the 
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surface of the ground. It is divided into sk 
smaller shafts, two for the double-decked 
hoists that carry men and materials, two for 
the nine-ton self-dumping “skips” or buckets 
that bring up the ore, and two for the large 
c3'lindrical steel bailers that empty the water 
out of the mine. 

The hoists travel even faster than the ele- 
vators in skj-scrapers. At different levels thej' 
pass horizontal tunnels in which men are dig- 
ging out the ore. Each tunnel has little rail- 
way tracks over which electric cars haul the 
ore and its omi system of water pipes and 
hj'drants -nith fire hose and extinguishers, 
electric alarms, and telephones. 

At the tunnels’ ends, miners loosen the rock 
■ndth powerful pnemnatic drills. A ventilating 
sj'stem constantly forces air from the surface 
into the mine. At the bottom of this deep 
shaft the temperature would be around 90” F. 
if it were not cooled artificiall5*. 

Sometimes large copper deposits are near 
enough the surface to permit open-pit minin g 
In this method, power shovels scoop up as much 
as nine cubic j’ards of ore at a time and dump 
it into cars which carrj' it directly to the 
mills, ilining of this tj^pe has been success- 
ful at Bingham, Utah; Ely, Nev.; Chuquica- 
mata, m Chile; Katanga, in Africa; and at Rio 
Tinto, in Spain. 

Refining Copper by the Dry Process 

Copper is separated from its ores either bj’ 
a dry or wet process. In the drj' process (also 
called pjTometallurgical, from “pj-ro” for heat), 
the ore is first reduced to a fine powder called 
concentrate. This is done in several steps. 

Large pieces are reduced in a jaw crusher, and 
pebblelike pieces in a roll crusher. Screens 
sort out finer material at each step, and jig- 
ging tables sort out particles which are fine 
enough to be used for smelting. 

jVIost of the crushed ore then passes through a 
dphming cone. Here worthless earthy material is 
dissolved in water and discarded. Again fine parti- 
cles which are rich in metal are sorted out bj' a 
de%-ice caUed a W'ilfley table. The rest is reduced to 
sandlike grains in a baU mill and treated further by 
&fiotation process. 

In this process, the grains are mixed with oil, and 
the niixture is pumped into a stream of rising water. 
Oil clings to the metal-bearing grains and the water 
carries them up. Nonmetallic earthy particles sink 
fflie valuable particles so obtained go with the pre^ 
viousk obtained concentrate to be smelted. 

_ The first step in smelting is getting rid of sulphur 
m a roasting furnace. The furnace has several lay- 
ers called “hearths.” Hollow iron arms (sweepere) 
brush the ore around each hearth, then drop it to the 
next one. The arms are cooled by water inside. Dur- 
ing this process, most of the sulphur is burned out 
and furnishes much of the heat by its burning. 


REF INING 



Crashed copper ore is ground fine in powerful mills (top picture). 
operating with a full load of ore, each mill weighs one handrco 
The bottom picture shows a section of a huge tank house where re&ueo 
copper is produced by electrolysis. 

Roasted ore is fed continuoush' into a reverbira- 
tory furnace. Here it lies on the bottom, and a hot 
fire is maintained over it bj' blowing in coal dust 
and air. The melted product flows out as slag (waste) 
and matte. IMatte is copper with slight impurities. 

IMatte is refined further in a converter. This works 
like the Bessemer converter. A blast of air is blown 
through the molten matte from the bottom, and most 
of the remaining impurities are burned out. The 
molten matte is then cooled and shaped in molds. 
Refining by the Wet Process 
In the wet process, the copper is dissolved from 
the ores bj’ acids, or is converted into a water-sol- 
uble salt bj”^ roasting with a reagent. The solvent is 
usuallj'^ sulphuric acid, hj'drochloric acid, or am- 
monia. The acid solution containing the copper is run 
into taiflrs and the copper is precipitated bj' means 
of metallic iron or bj" electroljdic methods. The 
precipitate is refined directly or smelted with matte. 
The method used depends on the copper content. 


475 


The blister copper produced m the converter is 
o/KQ refiaed again before being cast into mgots. 
This IS done in a furnace Bimibr to but ainaller than 
the reverberatory furnace Pulverued coal » the 
usual fuel Copper from the converter 13 charged 
into the furnace and the end of an iron pipe carrying 
sir under pressure of 16 pounds to the Square inch 
is depressed below the surface of the bath The air 
ondires out the remaining iron and sulphur the 
iron forms a slag rich m copper ivhich is returned to 
the converter The sulphur passes away with the 
furnace gases In 11 a process part of the copper 
ondires and dissolies m the bath C^ihon from 
poles of “green wood forced beneath the surface 
reduces the oxide back to metallic copper It is then 
cast into ingots of about 500 pounds each 
Maldii^ Electrolytic Copper 
A final refining by electrolysis (ue 'ESectiotysis) 
produces copper almost entirely free from uopuntes 
sometimes 89 93 per cent pure This proeeaa also 
recovers the gold and silver in the ore T1 ese uetab 
are precipitated m the electrolytic bath and collect 
as etudge m the bottom of the tank where they are 
recovered for refnmg 

Copper may be cast at the refinery into square 
cabs or aUbs for rolling purposes or into circular 
cakes for large seamless cylindrical products such 
as tanks and hot*water heaters Other forces are 
round billets for seamless copper tubmg and bars 
for makiBg wire (*re Wire) It u cast as mgots if the 
copper IS to be remelted m crucibles for making cop- 
castmgs or for making sJloys such as brass 
Me or mckd elver 

The ingots are usually about ten inches long and 
■seigh 16 to 22 pounds They are made With one or 
two notches so they can be broken easily to fit into 
the crucibles. Smal mgots are hard to handle and 
«o ingot bare are otten cast instead A Kir consisting 
of three ingots 32 inches long weighs 70 to 80 pounds 
Copper bars for making w ire are rolled out into rods 
to *8 inch m diameter For trolley wire many 
such rods are brazed together with silier solder into 
kagths of as much as a mile weighmg from 1 600 to 
32SO pounds Cables and strands for power truns- 
nussion are made by intricate maebraes which wind 
a number of wires around a central core 

The Commoneit ot Copper AUoje 
Brass the most common copper ailoy contana 
from 55 to 70 per cent copper The remainder la zme 
^th perhaps lead or other material It has many 
Uses both practical and ornamental (see Brass) 
Other alloys of copper are important mdustn^ 
Aluminum bronze (copper 90 per cent alumuniin 10 
Per cent) is a malleable veiy tenacious material with 
a golden color It is much u«ed in jewelry worim^ 
Gennaii s Iver (copper 50 per cent zmo 25 per cent 
iiickcl 25 pet cent) has many uses to take the (dace 
oJ slver Unless properly coated however to IWfe- 
^nt oxidation, it may form harroful compound® It 
takes a high polish and tt harder than &ilv*r For 
eertam mechanical parts which receii’e hard ftnd «» 


COPRA 

Btant usage German silver is made still harder by 
the add turn of aluminum 
htonel metal fmade from ores whose natural con 
teiitsetemckel68to70pcrcent iron 1 5pcr cent, the 
rest copper) Is silver white m color Strong and 
tough it IS highly resistant to corrosion and with 
stands all but the strongest acids and alkahes flence 
it w used for sh p propellers valves pumps and 
chemical equ pment (See Alloys Bronze Kickel) 
Chemical Compounda of Copper 
Ths cb ef eopitt oiea are the aulpb de ehaleocUe chero cal 
Wmbol CiijS and ths copper bearing pyrite chalecpynli 
toFeSi Other topper orea aie eovUtUe CuS burnUe 
eijrtruoV etiprilf and 

Cut OH iCot About half the world 9 copper comes from 
chalooc le Chalcopyiite yielda about 25 per cent native 
copper of M chigan more than S per tent The remainder 
comes tDostlsr from the ox de ores (Set M nerals ) 

The two most uaporta t ox dee are cuprous ox da fCutOl 
found n nature ae the m neral eupr te and used in teat ng 
lor d sbetes w th Fehlngs famous solution and cupric 
oxide (CuO) Both oxidel are used in dveing paper calico 
and glass Copr c chior de (CuChl >s a powerful d s nfectant 
and IS used in cat co pnnt ng There is also a salt cuprous 
ehlor de (CuCI) Two sulpb des are known Cuprous sol 
phide (CWt) occurs n nature as cbalcce te and eupr e lul 
pludo (Cud) 18 found as eovellite This is the moat nea y 
insoluUe copper eslt used m laboratories 
Copper (or cupric) sulphate (CuSOi) is the moat sndely 
used copper compound It forma hriU ant blue crystals The 
anhydrous powder u somet mea ussd as a dr ar for alcohol 
and othar h^ds Coppei sulphate la used m eleetroplat ng 
cal CO ptintuig and as a gennic de and fusg cido 

COPPERIIEAP In woods fields and marshet In es 
Ihe poisonous copperhead snake It may be know n by 
its broad fiat head of polished copper color and its 
1 ght biown body about three feet long with con 
epicuous i«d bmw n markings shaped hke an hourglaxt 
ordumbbell The eyes have vertical elliptical pup 1® 
The snake will not attack if it u left und sturbed 
Coppetheade are found m the United States e ist of 
the M a® as ppi River and from central Kansas south 
through Texas Other popular names for it are red 
adder wl viper copper belly and pilot snake 
Copperheads feed on frogs small birds and rodent® 
They sleep by day and hunt at n ght In the wmter 
they hiberoate under rocks or m bole® About a dozen 
young are born in the late summer They are born 
ftlrxe enolosed in a membrene from which they soon 
escape The tail at first is sulfur jellow 

Copperheads belong to the family of pit vipers 
Ogre/ufe Hke fvienC:&: oatn^ » maia 

ten (See o/so Rattlesnake Snakes ) 

CfoPKA Coconut oil the most important of vege- 
table oils 13 pressed from copra the dried meat 
of (he coconut fse^ Coconut Palm) The United States 
alone consumeg some 450 000 000 pounds of this 0 1 
m 8. year About three-fifths is u«ed for soap and 
cosmetics Uie rest for marparuie and confect on® 
Alost of it roraes from the Philippines but some is 
Impoited from the Mahy Pcnmsuli Australia 
Oceania and other tropical region® 

Copra crushing to secure coconut oil is an impor- 
tant mdustiy in America a wesfr coast ports chiefly 
San Francisco Los Angeles Portland and Seattle 



COPRA 


Usuallj' the copra is pressed cold first. Tliis produces 
the best grade of oil, suitable for human food More 
grinding and pressing ndth hot water or steam follows 
until perhaps 63 per cent of the oil has been pressed 
out. The remaining cake pro^ddes a fine fertilizer or 
an excellent food for stock or poultrj-, 

Xath'es at the coconut groves shake or pick the 
nuts from the trees and crack them open nith 
machete. The broken nuts are dried in the sun or on 
racks over fires of coconut husks. Copra is smoke- 
dried clnefly where frequent rains prevent natural 
diymg. Other mechanical driers are also u=ed 
f^Iost copra is shipped to America or Europe to be 
crushed, ilareeilles, France, has one of the world’s 
largest copra industries. If it is crushed at the source 

budt info the holds of ships, or even in petroleum 

'■eturaed from 

the Orient to Ainenca m ballast now find a <^ood 
profit in this trade. This sa\Tng was made possible 
bj a method of cleaning the tanks thorougUv ndth 
Ine steam after the petroleum caigo is tfischarged 
process removes aU trace of the petroiS' 

Stton!'?’’' “ !>"■•«•»« to SS 

navfoHit^^'^^^ proper that gentlemen should recJve 
pa 3 for hferap- works, and many of them did LSow 

FrancrBacon puhLS^^h^S-^^o'S "" 

ot“era of hk 

pubhshed Shakesp'^roTwmk^'Tnop^S'in^'i^rf 
in 1709, gix-ing anthms LS ofS liTf T'f 

liSfAwfnfogl^fheUnittd^^^^^^ 

-ncLfsrtrKs 

newsJapere.^^eXr^, ^monr^ndfS’d 

oral delix'en-- dramn+Jr. „ i ^liiiresses for 

maps; worli’of art and modf^'*^^^-*^°”’trositions; 
ductions of worL of .rf " «=Pro^ 

drawings or plastic worVs-’ or technical 

pictorial illustrations- and’ mn? Prints or 

and so on. A uS sLte ° P^J’S, 

2S j-ears, with 2S j-ears’ ipupw^' ®‘"^’ tends for 
To copj-right a published wort + yfais in all. 
to the Copj-right Office at Wa<;V 

tograph, when no reristration ^ 

cents. The usual for^ of no^P 50 

’• 7 o^er’s'®44'''°oV'^°^-'’ 

pictonal illustrations, photographs 

he nobce may be merelv the ?ette“r;‘'’^‘'" ’ 

thus: ©. A Canadian or' an En^S^ cU\ht S 
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during the life of the author and for a period of 50 
3 -ears after his death. 

Under protection of the copiTight laws aufhon 
of dramatic or musical works are able to get rovalties 
for motion pictures, radio, felension, or other m»- 
^P^ductions. Penalties van— from -SoO to 
6^60 fine for reproducing a copyrighted photograph 
to a maximum fine of S3, 000 for making a motion 
picture of a play uithout pennission. The damage 
done and u-ilFulness of the infringement usually decide 
the penalti'. 

A eonx-ention at Berne, Su-itzerland, in IS'iB 
prodded for international cop 3 -rights, but the United 
btafes IS not included because its Ians require work= 
be manufactured in this countn*; that L=, plate- 
maldng, ti-pesetting, binding, and other nork fora 
book must be done here, unless materials for the work 
are not ax-ailable in America. Foreigners whose coun- 
tnes extend protection to American authors receive 
similar protection in the United States by treatie 
noth most countries. Before these agreements, 
America was flooded n-ith pirated foreign works. 

Trade-marks, unlike copx-rights and patents, do 
not inx-olve monopolies. Even-one has the privilege 
of making soap; a trade-mark simph- gives the public 
an easy means of identif 3 -ing a particular soap, thus 
n^ing advertising more effective and substitution 
difficult. Trade-marks which have been e.-rtensix'ely 
long periods are often worth as much 
to their owners as more tangible assets in the form of 
real estate and buildings. In the United State, 
registration of trade-marks is in the Patent Office. It 
does not create the right to use the trade name or 
dence, although it creates a presumption in favor of 
the user. Ownership is acquired soleh- bx- priority of 
adoption and continuous use. In some countries the 
person first to register owns the mark regardless of 
u nether he x\-as the first to use it, and in such countries 
it is a common practice for unscrupulous persons to 
register in their own names x-aluable foreign trade- 
marks and then force the real owners to bux- them 
out at high prices. 

Coral. Among the important land builders of the 
earth are the corals. They are tiny sea-dwelling 
creatures xx-hose skeletons bj- the countless million- 
accumulate to form islands and reefs. On the kexv- 
a the southern end of Florida are some of these 
islands in the making. The 3 ' look like beautiful 
ocean gardens below the water surface. In fact, the 
scientifie name of the corals, Ant/iozoa, means “floner 
animals. There are leaf corals and kinds that look 
Ike the tendrik of plants. Some are shaped like 
xas^ and others like feathers. Certain fan-shaped 
Kinds are called sea fans. 

, corals are delicate^' colored, but most of them 
their color upon being taken from the water. 

_ e red and salmon-pink precious coral from which 
^ ro the IMediterranean Sea and 

on the coasts of Japan. Coral fishing and jewelrx' 
mafang are important industries in Italy. Common 
grades of coral a y*P crxmek+jTv^rt.-. *<<-^<4 eon 


— “o loupunant inaustnes in Italy. 

Sni es of coral are sometimes used with sea 




'o make concrete The land building corals are found 
Only ID shallow tropical waters where the temperature 
never falls below 70“ F Other species are common on 
the north Atlantic coasts and e\ en in the deep cold 
fiords of Norway 

Life Ilietory 

hen the coral animal which is called a jx^yp is 
j^rn it M a tiny jellylike oval a fraction of an inch 
long A fr nge of hairs enables it to swim about 
soon It settles on a rock or on a p ece of dead coral 
and begins to grow The upper part of the body be- 
comes dome shaped and it develops a stomach and a 
®outh Around the mouth grow a number of feelers 
or tentacles 

The polyp next bu Ids a limey platform between its 
body and the rock on which it is standing Then 
around its soft body it builds an outside skeleton of 
' me Only the mouth and feelers reach out of this 
protective wall to feed upon the orgamsms 8oatng 
the eea 


The polyp reproduces by sending offshoots (known 
as buds) from its body These develop into other 
polyps In some kinds of corals the buds break away 
from the mother polyp to become separate individuals 
In other kinds they remain attached and in turn 
send out still more buds In this way vast colonies 
are bu It up They are attached to one another by a 
network of tubes Food may be passed through the 
lubes from the outer edges of a colony to the members 
on the inside Year by year coral skeletons accumu 
late cementing together in one mass until after 
centunes new land is formed consisting of the skele 
tons of billions of dead poly ps 

IIow Coral Islands Are Made 
Coral ^nds and reefs are most numerous in the 
warmer portions of the Pacific and in the Indian 
Ocean occurring to a le=s extent m the Oulf of hlex co 
and along the shores of the est Indies They belong 
to three classes Barrier reefs 1 e at some di«tan e 
from the land the space bet een being filled by a 
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DIFFERENT KINDS OF CORAL 



At the left is a branch of elkhom coral The polfps live inside 
the tiny cups At the right is the skeleton of a solitary coral, 
showing its beautiful radial symmetry. 



This museum model of a sea fan shows better than a hying sneci- 
men the plantlike form of the colony. It is a deep ptuple. 



Thh model of a Uving colony of astrangia shows some of the 
polyps with their tentacles reachmg out of the stony cups. 



fAXTinON MEMBRANE 


UMESTONE BASE 


® po’yp shows the dif- 

ferent parts of the body and the outer cup of limestone 


shallotv lagoon of salt water. Usually some parts of 
the reef rise above the ocean as islets, supporting a 
scantj' vegetation, while the greater part is sub- 
merged. The Great Barrier Beef of Australia, more 
than 1,000 miles long and 10 to 90 miles ttide, is an 
illustration of this tj-pe. 

Atolls are not attached to any visible land. Thet 
are circular in form, surrounding a central lagooa 
of placid water. (For pictures of how atolls are 
formed, see Pacific Islands.) '\\Tien, as usuallj’ happens, 
there are passages through the reefs, they form an 
evcellent harbor for ships during a storm. Fringing 
reefs simplj’ skirt the coast line and extend the 
beaches. 

Corals are closely related to the sea anemones, be- 
longing to the class Anthozoa of the dixision Ccf- 
lenierata. Certain polyps of the Hydrozoa class, as 
well as the lime-forming seaweeds, also play a great 
part m the formation of coral reefs and islands 
Corinth, Greece. No other citj- in ancient Greece 
held so commanding a position as Corinth. It was 
situated on the Isthmus of Corinth, the narrow neck 
of land connecting northern Greece and the Pelopon- 
nesus. On the west lay the Corinthian Gulf and on 
the east the Saronic Gulf (or Gulf of Aegina). Cor- 
inth was long the leading naval power and one of 
the foremost colonizing states of Greece, founding 
among others the famous colony of SjTacuse on the 
island of Sicily. Corinth was also noted for its ex- 
tensive commerce and manufactures. Its richly orna- 
mented x’ases and metalware vere exported to many 
lands. The most ornate order of Greek architecture 
is called “Corinthian” and was said to haxe been in- 
xented by a Corinthian architect (see Architecture). 

The Romans destroyed Corinth after crushing an 
uprising in 146 b.c. and carried awaj' many of it' 
art treasures. A hundred years later it was rebuilt 
by Julius Caesar and again became a great trading 
center. The apostle Paul came as a missionaD’ 1° 
inth, founded a church there, and to its members he 
addressed his Epistles to the Corinthians (see Pauli- 

Frequent earthquakes and the looting and destruc- 
tion bj- conquering hordes gradually reduced ‘ the 
hght of all Greece” to a heap of rubble. The spleiidor^ 
of old Corinth hax-e vam'shed, except for occasional 
rums uncovered by archaeologists. A fine Roman 
xuUa, five temples, and parts of the great theater 
have been excavated. 

After the earthquake of 1858 the ancient site was 
abandoned. A new city, built on the gulf three mils 
to the northeast, was almost destroyed by an earth- 
quake in 1928. The present city of 17,728 people (19^ 
census) is little more than a focal trading center. 

A four-mile canal through the Isthmus of Conntn 
was completed in 1893. It provides an essential sm^ 
ping route between the Ionian and Aegean seas. It i' 
narrow, howex-er, and large x-essels hax-e to go arouno 
the peninsula. 

During the second World War, Corinth was oc^- 
pied by the Germans from April 1941 until October 
1944, when it was freed bj- British troops. 



C0RE4 It seems strange that 'nhle swne lands of 
oak trees give us one of our heaviest common wonils 
that the bark of another kind should supply us with 
a substance so light that life preservers are made €if 
■t Cork comes from Spam France Italy Tunis 
Algeria and Morocco But the cork-oak fra-ests of 
Portugal contribute bfilf of the w orld s annua] crop 
Thousands of men find work in the deep shade of the 
gnarled old trees with their evergreen leaves and 
their rough trunks After the bark is stnpped from 
the trees new layers grow back slowly and a fre h 
^eathmg from M inch to 2>2 inches thick is ready 
for cutt ng every nme or ten y ears The trees are 
about 20 years old when they yield their first crop 


which IS so rough and coarse that it is worth btUe 
The second str pping gives a better qual ty but the 
best harvests do not come until the oak is about 40 
years old 

The Btr pping 13 usually done in July or August 
With a sh^ knife or hatchet a cut is made around 
the trunk near the base and another just below the 
branches These cuts must not injure the inner layer 
or the trees will stop growing The two incisions 
are juried by long lengthwise cuts Then inserting 
the wedge-shaped end of his hatchet handle the work 
man paws off the ^eets The branches yield a thinner 
l^er bnt one of fine qual ty Anywvhere from 45 to 
500 pwunds of cork may be taken from a single tree 
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CORK 

After seasoning for a few days, the cork sheets are 
boiled in great vats to remove the tannie acid and 
to soften them so the hard outer covering can be re- 
moved. At the seaport the bark is pressed into bales 
and loaded on vessels. At the factory the slabs are 
softened by steaming, sliced into strips by circular 
steel knives, revolving hundreds of times a minute, 
and from these strips the “corks” for bottles are cut 
by other macliines. 

The valuable properties of cork — its hghtnesa, elasticity, 
and impermeability to water — are due to tbe fact that it is 
made up entirely of thin-walled cells filled with air. Today 
the list of useful articles made from cork is a long one. 
Glass manufacturers pohsh their wares with cork wheels, 
artificial limbs are made of cork, and cork paper (so thin that 
500 sheets make one inch) is used for the tips of cigarettes. 
Since cork is a very poor conductor of heat and cold, helmets 
of cork are worn by white men in the tropics as protection 
against sunstroke Ground cork is used as the basis of a 
number of cements and coatings for insulating steam pipes, 
and in constructing refrigerators, etc. Another important 
use is in the manufacture of linoleum, which is made from 
ground cork, linseed oil, gums, and pigments {see Linoleum). 
The coarsest grade of cork waste is used to pack china and 
fresh fruit. Parings of cork, burned m closed vessels, make 
Spamsh black, a beautiful and durable paint. 

Scientific name of cork oak, Quercus suher. The tree at- 
tains a height of from 20 to 60 feet and is sometimes as much 
as 4 feet in diameter. The leaves are evergreen, oblong, 
somewhat oval, downy underneath, and waved 

Cork, Ieeland. Cork is the second city and one of 
the leading seaports of Ireland. It lies on the southern 
coast, where the estuary of the river Lee provides 
a spacious harbor for ships up to 20-foot draft. 
Transatlantic vessels make regular calls to Cobh, 
uhich hes on an island near the harbor’s mouth. 


The calm island-crowded waters and the wooded 
shores dotted with resorts make Cork harbor a charm- 
ing picture. 

liie city owes its importance largely to trade with 
Great Britain. It sends large quantities of meat and 
dairy products in exchange for cereals, coal, and man- 
ufactured goods. Cork’s chief manufactures include 
automobiles, leather, iron, glass, gloves, textiles, and 
fertilizers. It also has large shipyards, distilleries, and 
breweries. Among its fine buddings are a Protestant 
and a Roman Catholic cathedial and the University 
College, a constituent college of the National Uni- 
versity. Part of the business section was burned in 
1920 after a conflict between the Royal Irish con- 
stabulary and Sinn Pern forces. 

The name “Cork,” which means “swamp,” was 
probably once deserved by the site. The city was 
founded about a.d. 600. It was frequently pillaged and 
for a time occupied by the Northmen in the 9th and 
10th centuries. Until 1172, when Ireland acknowl- 
edged the sovereignty of ICmg Henry II of England, 
Cork was ruled by native princes. Since 1929 the city 
has been governed by a lord mayor, a city manager, 
and an elected council of 21 members. Almost 85 per 
cent of the inhabitants are Roman Catholic. Popu- 
•lation (1951 census), 74,567. 

The county of Cork, second largest in all Ireland, 
is famous for its dairy industries. A few miles from 
the city are the mins of the ancient Blarney Castle. 

One of the stones of the tower is the famous Blarney 
Stone. Those who kiss this stone are supposed to 1 
receive the power of clever flattering speech. 


Where KING CORN Yields BOUNDLESS WEALTH 


^ORN. The farmers of the Mississippi Valley think 
so much of their com that they call it “Kmg 
Corn.” The title is most fitting. Com is the American 
“king of crops” by any test. Farmers use more land 
for it than they do for any other crop. It provides 
more food for animals and men than any other crop. 
And it brings American farmers more money. 

In an average year the com crop in the United 
States is about 3 billion bushels and is worth about 

4 bilbon dollars. In some peak years the mop has 
totaled almost 4 billion bushels, valued at about 

5 billion dollars. Faimers use some 90 million acres of 
land to laise this huge crop. 

Most of the corn the farmers grow is the coarser 
kind called field com. It is not grown for men to eat. 
Farmers feed it to hogs, cattle, and other animals. 
Out of eveiy 100 bushels grow n, farmers stole between 
80 and 90 bushels in silos or m bins for feeding live- 
stock. For this leason we cannot measure the value 
of the coin crop by what is sold as gram. Most of 
the yeaily crop "goes to market on four legs” as 
hogs and cattle. Thus a large part of a 4-billion-dollar 
com harvest never reaches the grain market. 

Where Com Grows throughout the World 
Out of every two bushels of com grown in the world 
farmers in the United States produce one. Every state 


grows some corn, but most of it is raised in the fa- 
mous “com belt.” This vast fertile region extends 
across the north-central plains from western Ohio to 
eastern Nebraska. The top ranking com-produeing 
states are Iowa, Ulinois, Minnesota, Indiana, Nebras- 
ka, and Ohio. They are all in the “com belt.” In the 
growing season tall, green com stalks, with their gold- 
en-tasseled heads, broad, green leaves, and fat eats, 
stand in almost every cultivated field in the belt. Neat 
row's of plants stretch for hundreds of miles and prom' 
ise harvest-time wealth for the farmers. 

Com will grow wherever it has suitable soil, frc®* 
dom from frost and cold nights, and plenty' of hot sun 
when it is maturing. It also needs ample soil moisture 
during the hot season. These conditions prevail m 
much of Central and South America, aroimd the 
Mediterranean, in India, and in South Africa, m 
South Africa com is called mealies, and it furnishes 
the principal food of the natives. 

An Obscure Ancestry 

Farmers think of the com plant as something quite 
natural, like grass or trees. But it puzzles botanist, 
particularly because they cannot identify any wilu 
ancestor. 

RTien Columbus first came to America, he found 
American Indians growing com. But even in the tune 



of Columbus, corn could not take care of itaelf like 
a wild plant or a recent descendant of a wild plant 
lOe greatest weakness lay in the way com pioducM 
Its seed The top of the stalk has a many ^nked tassel 
«uch grows pollen The plant al»o has “ears ’ wiOi 
filaiaents called silk” which receive pollen But 
“e ears are completely wrapped with leave* and the 
ends of the silks protrude only from the tip* Tliere- 
fore the silks cannot get ample pollen unless the 
P , ts have many neighbors a* thcj do m a culti- 
'’*wd field Botanists think that the plants could 


hardly survive m the w ild state Com was apparently 
unknown in ancient times in the Old World No evi 
dence of it has ever been found m archeological re- 
There is no reference to it in the Bible or 
other ancient literature or m primitive art la the 
New Worid, however, all the principal types of com 
that scientists recognise today were already m e-tist- 
eocc and under cultivation by the time the first 
erploieis arrived It is believed, therefore, that the 
Wild ancestor of com must abo be found m the 
Western Heiniiphere 
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STRUCTURE 


For com, the farmer needs soil that is easily worked, 
well drained, and rich in plant food (see Soil). The 
dark loam of Iowa, “the state where the tall com 
grows,” is particularlj’^ adapted for com. Lighter 
soils in other states can be made suitable for com 
uith proper fertilizers (see Fertilizers). For help in 
choosing fertilizers, a farmer can consult the United 
States Government farm advisers (often called “soil 
doctors”). They will test samples of soil to find 
deficiencies and suggest the kind 
of treatment to give. 

iCevt, the farmer carefully 
chooses the seed to suit conditions 
on his farm. He loosens the soil 
thorouglily and then plants the 
seed. In drj- regions, he may plant 
com in deep furrows. If the rain- 
fall is plentiful, the farmer puts the 
seed down in hills or in drills. 

Once the plant starts to grow, 
cultivation must never be deep, 
or the tender, grasslike roots will 
be injured. 

Com has well been described as 
a “hea^’J' eater.” Each ciop 
draws heavily on the plant food m 
the soil, leaving little for the crops 
that follow. Production is higher 
when com crops are rotated on a 
three-year cycle. The first year 
a legume, such as alfalfa or sn-eet 
clover, builds up the soil with 
nitrogen and humus. The ne.xt year, com grows tall 
on these, its favorite foods. The third year, a small 
pam is planted. Then the cjxle is renewed with a 
legume (see .Hfalfa; Nitrogen). 

Different Ways of Harvesting 

Com farmers choose their han*esting methods ac- 
cordmg to how they want to use the com. If the 
farmer wants to store the whole plant in a silo he 
cuts the plants while they are stiU green (see Silo). 

.’f grain, it is not har- 

I T r raay be picked 

by hand from the standing com and husked and 
thrown into a wagon, or a mechanical com picker may 
be used to save time. ^ 

Some fermem turn cattle in to feed on the com 

picked. Others cut the 
stalks, rie them mto shocks, and let the earn get dry 

before huskmg. Many livestock misers turi 

mto the npe fieltk to feed and fatten on the coim 
This method is called “hogging down.” 

Fighting the Enemies of Com 

. The coiu pHnt has many enemies. More than 350 

iiisect pests attack the precious grain. The most de- 
structive are the com ear worm, the European com 
borer, and the corn root worm. Fungus growths, such 
as smut and vanous rots, are costly foes. In most 
cases, msecricides are too expensive to be practical. 
Therefore the famer uses the less expensive methods 
of clean culture” and crop rotation. 



The central germ element develops 
structore into a complete plant. 


Clean culture means hairesting or destrojdng even- 
part of the plant. Careful farmers either bum or 
plow under the stubble. This rids the com field of 
pests which live above the ground. Crop rotation 
suppresses root pests that live on com by depriying 
them of food for one or two j-ears. 

Where Does the Cora Crop Go? 

Nearly four-fifths of the com crop goes to fatten 
livestock. Much of the remaining grain is made info 
human food as com meal, div' break- 
fast cereals such as com flakes, 
sjTup, oil, and starch. Eemoring 
the hull and softening the inside of 
the kernel produces hominy (also 
called samp). Some people make 
hominy at home b 3 - removing the 
outer covering with h-e and cook- 
ing the whole grain. WTien the ker- 
nel is crushed it forms hominy grits. 

Countless other products are 
made from the kernel and the 
stalk. Let us split a kernel of com 
in two. We find three parts— a 
hard, homy hull, a small germ at 
the point, and a wliite “filling” 
called endosperm. 

When the kernel serves natur- 
allj' as a seed, each part has its use. 
The hull protects the inner parts. 
The germ contains the vital parts 
which produce a new plant. The 
endosperm proxddes nourishment 
for the growing germ until the new plant grows roots 
and leaves and can get food from the soil and the air. 

Man has his own uses for the same parts. The hull 
comes off as bran and has little value e.xcept as caffle 
food. But the rest of the kernel can be made to jield 
manj' products. The germ jdelds com oil. When oil 
is squeezed from the germ, a cake is left. It is used 
to fatten cattle. Com oil can be refined into oil for 
salads and cooking. Inferior oil is used for soap and 
glj-cerin (and sometimes nitrogh'cerin, from which 
djTiamite is made). Chemical treatment of the germ 
jdelds a gim called “pargol," which is used instead 
of rubber in many articles such as elastic sponges, 
rubberoid shoe soles, and erasers. 

Corastarch, Sj-rup, and Gluten 
We have manj- uses for starch from com. It is ® 
good substitute for talcum powder. It is used in 
cooking and to stiffen linen. Cornstarch can be 
treated to produce glucose, com sj-rup, and other 
substances. It also yields gums that are used 
on envelopes and stamps and for holding together 
sand in molds for castings. 

Com gluten gives us vegetable glue and gluten 
meal. Farmers mix the meal with bran for cattle fe^- 
An immense quantity of com is used for making whis- 
key and alcohol. Com cobs are made into tobacco 
pipes. Flillions of tons of com stalks go intoahardru^ 
ber substitute called “maizolith.” A large quantitj' is 
used for making paper and waU board. The gases from 
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fermentuig com or corn waste are used to make 
methanol (ttood alcoholl 

Many Varieties of Coin 

The Indians had many kinds of com and white men 
tail e produced more than 1 000 named varieties The 
smallest is the golden thumb popcorn plant about 18 
mches high Some varieties have only eight rows of 
Others ha\e as many as 48 rows Colors in 
™®^hite and shades of jellow red and blue 
The chief types of com are pod soft sweet p<^ 
and dent com Pod com has each kernel en 
eiosed m a pod or husk Soft corn is used for com 
our and for roasting ears Sweet com has the small 
mount of starch popcorn the highest Flint and 
ent corns lead all other \ arieties on the gram markets 
»naforhvestock feeding 

t^rn IS usually called maise outside the United 
1 , Canada It may be called Ind an com be- 
otlf * p* can Indians were first to grow it In 

Of Enghsh speaking countries the ivord com 
y mean any edible gram In England it usu^y 
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■U siz types before white finaen sdopted IbeiiL 

means wheat The largest exporter of com is Argen 
tins Other laige com produc ng countries are Bu 
man a Yugoslavia Hungary Italy the Soviet Umon 
Bra* 1 Mexico China India Indonesia Umon of 
South Afnea and Egypt The scientific name of corn 
K Zea mayt 

Corneille (Jtdr na yS.) Pierre (I606-16S4) The 
French playwnght P erre Corneille lives m the his- 
tory of the theater as the father of French tragedy 
In Corneille s time French dramat sts were bound 
by certain rules called Unities All action m plays 
hsd to be confined to 24 hours with as few scene 
changes as poss ble all plays had to have five acts 
and no violence could take place in view of the 
audience 

Restneted by these rules other men wrote second 
rate plays Corneille followed the same mles and 
wrote what were considered masterpieces m his time 
S udents today read his plays but they are rarely 
produced on the stage His noble heroes come to 
tragic «ids through the overwhelming forces of fate 
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CORNEILLE 

His verses are powerful; his ideas are firm and 
clear-cut. His greatest vork is ‘The Cid’. The stoo’’ 
is based on the life and exploits of an llth-centurj'' 
Spanish hero. Corneille’s plaj's were very popular, 
hut he often quarreled with his critics and with 
his patron, Cardinal Richelieu. 

Corneille was born in Rouen, in Normandy, June 6 , 
1606. His father was a magistrate and the boy 
was educated to be a lawyer. His first play was pro- 
duced when he was 23. He was married at 34 and had 
six children. He lived a middle-class existence, very 
different from the grand lives portra 3 'ed in his pla 3 "s. 
He died Sept. 30, 1684. 

Corneille’s chief works were: ‘iM4dee’ (1635); 
‘Le Cid’ (The Cid) (1636); ‘Horace’ (1640); ‘Cinna’ 
(1640) ; ‘Pol 3 'eucte’ (1642?) ; ‘Le IMenteur’ (The Liar) 
(1642); ‘Andromede’ (1650); ‘Don Sanche d’ Aragon’ 
(Don Sancho of Aragon) (1650); and ‘Oedipe’ (1659). 
Coronado (ko-rd-nd'do), Fr.xncisco Vazquez de 
(1510-1549). One of the strangest journe 5 ’s ever 
made in search of gold was led b 3 ' the Spaniard Fran- 
cisco Coionado. He e.xpected to find seven cities 
filled with treasure in the wilderness north of Mex- 
ico. For two 3 'ears he led an arm 3 ' of men over thou- 
sands of miles of immapped countr 3 ’. Instead of wealth 
he found nothing but poor Indian railages. But he 
established Spain’s later claim to land which is 
now about one-third of the United States. It stretched 
from California into Oklahoma and Kansas. 

Coronado made this futile journey more than four 
hundred 3 "ears ago. He did so because in liis time men 
were ready to believe almost any wild stor 3 ' about 
gold, VTiile Coronado was still young, vast stores of 
gold were found in Me.xico and Peru. Captive Indians 
tried to escape torture by telling the Spaniards that 
gold was always to be found “somewhere near.” 

Coronado was bom in a noble famity of Salamanca, 
Spain, in 1510. He was a 3 -ounger son, and therefore 
had to win his own fortune. He grew up hearing tales 
of fortune and adventure to be won in the New' 
World. As a 3 'oung man at court he became friendly 
with Antonio de Alendoza, one of the king’s favorites. 
Mendoza was appointed xiceroy of New Spain in 1535, 
and Coronado accompanied him to America. In Me.x- 
ico Cit 3 ' Coronado married wealthy Beatriz Estrada, 
whose father had been ro 3 'al treasurer of New Spain! 
In 1538 Alendoza made Coronado an alderman of 
hlexico Cit 3 '. The next year he became governor of 
New Galicia, a pio%ince in western Ale.xico. 

The Seven Cities of Cibola 

Explorers returning from the north brought back 
stories of the wealthy “Seven Cities of Cibola.” 
The news excited all the Spaniards in Mexico, and 
Mendoza promptly organized an expedition to’seize 
the treasure. He was glad also to send the idle 3 ’oung 
nobleman and soldiers of his court on the errand 
before the 3 ' caused trouble at home. 

Mendoza made Coronado the commander of the ex- 
pedition. It had about 230 horsemen; 60 foot soldiere- 
about 1,000 Indian warriors and Indian and Negro 
servants; several Franciscan friars; and two white 


women, wives of expedition members. There were 
hundreds of e.xtra horses and pack animals, and herds 
of cattle and sheep for meat supply. Their weapons 
weie bronze field pieces for hurling stones, harqire- 
buses (forerunner’s of muskets), and crossbows, lances, 
swords, and daggers. 

Coronado led Iiis part 3 ' from Culiacdn, a northern 
outpost of New Galicia, in April 1540. The expedition 
advanced north and came upon the first of the “seven 
cities” in Jul 3 '. It proved a vast disappointment. 
There were no gold and jewels. The “Seven Cities of 
Cibola” were actual^ the Indian pueblos of present- 
da 3 ' Zuni in western New Mexico. From here Coro- 
nado sent out scouting parties. One part 3 ' discovered 
the Grand Can 3 ’’on. Another found more pueblos 
in a fertile area of the Rio Grande Valley. 

Here the expedition spent the xvinter. New hope 
came when a Pueblo slave, a plains Indian, told of 
a new land to the northeast. He reported that its 
capital, Quivira, was richer than an 3 'thing the Span- 
iards had dreamed of. With 30 men and the slave as 
guide, Coronado set forth. 

On the plains of the Texas Panhandle the3' saw their 
first herd of buffalo (bison). After wandering for 
months the 3 ' found Quiviia in central Kansas. But it 
held onl 3 ’ Indian tepees. The slave confessed that his 
stor 3 ' was mvented to lure the Spaniards to their 
death on the plains. He was executed. Coronado 
brought his men back to the Rio Grande. 

After spending a second winter in the pueblos, the 
expedition started homeward. The tattered army fol- 
lowed a w ear 3 ' route over deserts and mountains in 
blazing summer heat. In the autumn of 1542 Coronado 
led onl 3 f about 100 men into Me.xieo Cit 3 *. The rfr 
mainder of those who survived trailed in during the 
ne.xt months. In 1544 Coronado was charged with cor- 
ruption and negligence and remox'ed as governor of 
New Galicia. He returned to IMexico Cit 3 ', where he 
retained his post as alderman until he died in 1549. 
Corot (l^ro'), JeanB-aphste C-unuLE (1796-lS7o). 
Before the period of the French Impressionists, with 
their daring use of color, one of the leading painters o 
the 19th centur 3 ' was Camille Corot. His classic land- 
scapes and figures are still much admired, and hB 
paintings form a part of most large museum and 
private collections. 

Corot was bom in Paris on July 17, 1796. His par- 
ents operated a successful dressmaking establislimen . 
and thei' gax'e the 603 ' a good education. After ” 
ing college at Rouen, he was apprenticed to a clo 1 
merchant. Corot did not like the work, and after me 
years he won liis parents’ reluctant consent to stu 1 
art. The 3 ' had to support him for many years. weS 
after he had won acclaim from art critics, he s ' 
could not sell his paintings. 1 

He studied under teachers in Paris and Rome an 
later traveled ox'er Europe in search of new 
to paint. He nex'er married. Late in life he began 
earn great sums for his work; but he contmu ^ 
to live simpl 3 ', and he gax'e generous help to 3 'mmo 
painters and others. He died Feb. 22, 1875. 
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The tranquil land rapes Corot lo\ecl to paint reflect 
his o^rn 1 appj life lie ne%'cr sullere 1 privation or 
Licked friends Tor many jears onlj his pupila and 
fellow artists found beauty in the quiet tones and 
shades he used for misty dawns hazj tiwa and mir 
rormg waters In later 1 fe honors were heaped upon 
him He won seieral medals an 1 was made an of^r 
of the Legion of Honor He was one of the greatest 
of the Barbizon school a group of arti'ts who did 
much of their work at the little Milage of Barhison 
on the edge of the forest of Fontainebleau (tee 
Painting sect on List of Terms ) He has b^n 
called the Ivricartst and his pictures base been 
described as painted music 
Corots paintings are wideU distributed Bostons 
Art Museum displaj-s the famous Forest of Fontame- 
bleau The Chicago Art Institute has Just before 
‘^utinse' the J\ew York Metropolian Museum has 
\illedAvray The popular D\nce of the Nymphs 
i« m the Louvre Paris 

CoRPORATIOVS Es-ery day each of us does some 
busmc's Mth a corporation Corporations make and 
d tribute most of the things we buy Tliey supplv 
services such as gaa electricity telephone and trans- 
portation They publish newspapers and hooka and 
furoish radio and televis on programs They run pn 
sate colleges churches hospitals charitable msti 
tutons andcofiperatiieenterpnsea Eientownsand 
ctes are incorporated Most wage earners are em 
ployed by corporations Manj people receueaome of 
the rmcome from lending their sanngs tocorporations 
^ e usually think of a corporation as a big business 
Actually most corporations are small A small busi 
ness howeier could function without the corporate 
form of organization For the big business it is 
ladispensable Great sums of money are needed to 
build a railway or set up a factory using mass-pro- 
duct on methods This money mu«t be secured from 
Biany people No one would invest his savings in a 
large bus ness if he were responsible for all its debts— 
as he would be m a personal enterprise or a partner 
ship He may be mil ng however to nsk some of his 
'avings m a corporation because he knows he can lose 
only the money he puts in This is called hmtted 
I ahihti/ In EngLmd and Canada Ltd (iimited) is 
the last word in a corporation name In the United 
States Inc (incorporated) u«ually follows the name 
of the corporation 

Suppose three men decide to form a corporation to 
manufacture shoes Tliey first apply for a charter 
from a state goi emment The charter states the name 
of the corporation its purpose the names of the 
founders and the amount of money that will be m 
'^ted m the bus ne^ This investment is called the 
WpW ttock It IS divide I into parts called tharet 
The incorporators may buy all the shares erf stock or 
**'^ome to the publ o (see Stocks and Bonds) 

The shareholders then hold a meeting and elect a 
toord of directors The number of votes each casts is 
^portionate to the number of shares he holds The 
board of directors then anpoints the president of the 


corporation and other etecutiie officers (In a small 
company such as a retail store the powers of the 
stockholders board of directors and president may 
all be hell by a single individual ) The corporation 
may then set up a factory buy machinery hire a 
manager and workers and start manufactunng The 
profits go to the shareholders as dimdendi The board 
of directors declares when a dividend should be paid 
and how much At stated times usually every year 
the hoard calls a meeting of shareholders to vote on 
<crtam matters But the shareholders have little 
part m nmnmg the business 

A corporation ts regar led legally as a person It 
mas Iniy ami sell property and it may borrow money 
(In I su ng b<md->) But unlike a person it does not 
die The original shareholders may all sell their stock, 
1 ut the corporation goes on unless the business fails 
or the shareholders vote to dissoU’e it 
*»tate bws control each class of corporation Those 
that deal in mterstate commerce or communications 
come under federal laws as well Federal antitrust 
laws forbid industrial corporations to acquire monop- 
olies (unless based on a patent) or to enter into 
agreements to fLx prices (zee Monopolies Tniits) 
However certam service corporations— euch as tele- 
phone gas and electnc companies— 4te granted 
monopolies by public franchise They are called pub- 
he uldtites and are subject to stnet gos-emmeDt 
control (tee Public UtiLties) Insurance companies 
ini'cstinent trusts and banks also come under special 
public supervision 

The idea of a corporate body as a continuing legal 
personality goes back to very ancient times Roman 
law recognized corporate l^ies distinct from the 
individuals comprising them In the Middle Ages the 
church regarded monasteries and abbeys as fictitious ' 
persons that could own large estates though each monk 
took an oath of poverty The first corporation to 
issue stock was probably the Dutch East India Com 
pany in 1602 Its example was soon copied by the 
famous British East India Company The ludustnal 
Revolulioo which demanded larger business units 
stimulated the growth of joint-stock companies To- 
day giant corporations form the very center of mdus- 
tnal oiganization in the United States They lead m 
technok^cal research and their wage scales and bbor 
relations set standards for the nation 
Corpus christi Tex The south Texas city of 
Corpus Chnsti owes its rapid growth to a fine har 
bor and to near by farms ranches and oil w olL 
Corpus Chnsti Bay opens on the Gulf of Mexico and 
the aty stands on a 40- to 50 foot height of the south 
and western shores 130 miles southeast of San 
Antonio Tlie bay is protected from Gulf storms by 
I^re and Mu‘>tang Islands 
The city is the cotamercia! and shipping center for 
24 Texas count es and an all year recreation area 
Within 150 miles are some 13 000 wells that produce 
gas and hundreds of thousands of barrels of petroleum 
a day The mdustnes include oil refinenes cotton 
seed chemical cement and corn products pbnts and 
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a zinc smelter. The farms and ranches of the area 
produce cotton, com, winter tmck crops, and dairy 
and beef cattle. 

The Corpus Christi port annually ships some 
9,000,000 tons. Much of this tonnage goes by ocean 
oil tanker and freighter; the balance goes by barge 
up the Intracoastal Tiatenmy to the Mississippi 
River and thence on to the markets of the central 
states. Corpus Christi is the seat of Nueces County 
and the University of Corpus Christi. A great naval 
air station is close by. 

The bay vas ^^sited and named Corpus Christi 
(Body of Christ) bj' Spaniards in the 16th centurj'. An 
American trading post n as bmlt on the bay in 1839. 
The shallow harbor did not become a deep-n ater port 
until a Gulf storm destroyed Port Aransas on Mustang 
Island, in 1919. Federal aid was then won for dredg- 
ing a 21-mile channel to Corpus Christi. The port 
vas opened in 1926. In 1930 the area began to produce 
petroleum in commercial quantities. The city govern- 
ment is the council-manager form. Special govern- 
ment bodies include water and port authorities. Pop- 
ulation (1950 census), 108,287. 

Corsica. The island of Corsica lies in the Med- 
iterranean Sea directlj' south of Genoa, Italy. It 
is a department of France, but the people speak 
Italian. The French purchased it from Genoa in 1768 
— a year before the birth of Corsica’s most famous 
son, Napoleon Bonaparte. The modest house w here he 
Mas bom still stands in Ajaccio, the capital, on the 
vest coast. The largest city is Bastia, a port on the 
northeast coast. 

The climate is balmy and the scenerj' is spectac- 
ular. Densely foiested mountains cover the interior. 
NarroM white beaches edge the shore. The lower 
mountain slopes are covered with evergreen shrabs 
(called maguis). Tourists can smell the fragrance of 
them when still miles out at sea. Higher up grow 
chestnut trees, and still higher, pines. 

Fishermen live in rough stone huts along the shore. 
A few miles back are peasant tillages, built like 
fortresses for defense and clinging to roclg" pinnacles. 
The peasants grow grapes and olives on the slopes and 
fmit in the valleys. They also raise sheep, cattle, 
and goats. Those who live still higher up in the 
mountains graze pigs on chestnuts and make bread 
of chestnut flour. 

The Corsicans were long noted for their vendettas, 

or blood feuds. The French gradually brought order to 

the land and built roads, bridges, and schools. Area, 
3,367 square miles; population (1946 census), 267,873’. 
Cortez (I6r't&), Hebn-.\kdo (1485-1547). The 
Spanish soldier Cortez became the “conqueror of 
jMe-dco” largely because of his habit of doing unex- 
pected things. As a boy he was quiet and modest in 
appearance but bold and unmly in action. His father, 
a poor nobleman Ih-ing in the small town of Medellin 
in southwestern Spain, thought Hernando would make 
a good lawyer and sent him to study at Salamanca. 
But young Coitez was soon expelled from the uni- 
versity for disorderly conduct. Efforts to interest 


h im in mining and stock raising also failed. Wliat 
he wanted was a life of adventure. 

America had been discovered when he was about 
seven years old. When he was about 18 he sailed for 
the island of Hispaniola, then the Spanish head- 
quarters in the West Indies. There he had seven years’ 
experience as a soldier. In 1511 he sailed under Diego 
Veldsquez to help conquer Cuba. For his abihty he 
was made alcalde (majmr-judge) of Santiago. 

When Juan de Grijalva in 1518 reported his dis‘ 
coverj' of iMexico, Diego VeMsquez picked Cortez as 
his deputy to establish a colony there. But the 
young officer went about his preparations in a way 
that made VeMsquez suspect him of ambitions beyond 
his orders. VeMsquez therefore canceled the expe- 
dition to hlexico. 

Cortez, however, had been waiting too long for 
such a chance to give it up. He hurriedly assembled 
what men and equipment he could and set sail. With 
him were about 600 Spaniards, about 200 island 
Indians, and several cannon and horses. He rounded 
the peninsula of Yucatan and touched Mexico first on 
the coast of what is now the state of Tabasco, 

Here he had a sharp battle with Indians. Only his 
horses and cannon enabled him to win. He took raani 
captives, including a young woman to whom he gaie 
the Spanish name hlarina. She became devoted to Mm 
and acted as interpreter. Then he continued up the 
coast. On April 21, 1519, he landed near the site of 
Vera Cruz (see "Fera Cruz). There, to prevent all 
thought of retreat, he burned his ships. 

Leaxing a small force on the coast, he led 
mainder into the high mountainous interior. Tho 
change from tropical heat to bitter cold killed manj. 
The w’arlike Tlaxcalans attacked — 300 Indians to 
every Spaniard. After three separate battles, the 
vanquished Indians became allies of the Spaniard 
and thousands joined the Spanish force when i 
marched to TenochtitMn, the Aztec capital (now 
Mexico City). , , 

"The Aztecs were uncertain how to treat the 
ers. Were they ordinary enemies bent on conques • 
Or were they' messengers of the white god 
coatl'’ According to Aztec belief, this god had e 
Mexico ages ago with a promise to return. A detac 
ment of Aztec warriors tried to stop the Spaniards or 
the road but were driven off. On Nov. 8, 1519, Cor e 
reached TenochtitMn and w'as graciously received J 
Montezuma, the Aztec emperor. The rdsitors we 
amazed at the wealth and civilization they fo^ 
They- also were horrified by the Aztec custom of o er 
ing human sacrifices to their gods (see Aztecs). 

Scarcely^ had Cortez established headquarters m 
capital when he learned the Aztecs had plunde 
Vera Cruz. Swiftly he seized jMontezuma and 
him to surrender the attackers. The emperor, 
guarded, watched their execution at the 

Meanwhile VeMsquez had sent a force of l,-*0u ^ , 
diers imder Pdnfilo de NanMez to arrest 
bring him back to Cuba. Cortez with only 
men went to meet Narvdez, defeated his armv, and 




COSSACKS 


■nbt“d tfiost of the 8urvi\or9 under his own banner He The next seven j-ears Cortez spent in establishing 

returned to the Aztec capital at the head of more than peace among the Indians of Mexico and developinj, 
1 600 Spanish soldiers and a host of Tlaxcalan mines and farmlands In 1528 he went home and was 
Mrtiors received with great honor by Charles V But he had no 

He got hack just m time The leader of the gam gift for courtly politics When he returned to Mexico 
ion Pedro de Alvarado fearing trearherj hadtdaugh he went merelv as a miltary rommandef Heexploreil 

»red 600 Mexican nobles at a rehgious festival As Lower California m 1534 35 and sen ed as a volunteer 
Cortez and his men reached the 
Spanish headquarters m the heart 
if the city they were attacked 
by thousands of Aztec warriors 
Nlany Spaniards were killed hun 
iredswerewounded Montezuma 
brought from his prison to pacify 
bis people was stoned bj them so 
that he later died When Cortez 
asked the attackers to let him 
leave the city the Indians repbed 
that not s single life would be 
(pared Tofighttheirwayoutwas 
theSpaniards only hope Tharun 
ning battle lasted for days At 
the end when bs broken army 
was surrounded and apparently 
doomed Cortez and three others 
hewed their way tow ard the chief 
tain of tha Aztecs killed him and 

seized ^ banner Dismayed by c«o«a*r«r«iM*tit« umi: .v- -ro-,.,.. 

this miracle the Aztecs with bloom comes in the fall when al 

drew pithless than 500 of his men left alive Cortez most all other outdoor pUnta are through bloom 
inJulj I6'’0madehi8wayback tohisTlaxcahnallic* mg add'* greatly to its popularity The plants grow 
To the astonishment of his followers he refused to to a heigl I of from three to six or e'en tea feet 
sdmit failure The Aztec capital was protected in « th red pirple yellow or white flowers In recent 
great part by extensive lakes lagoons and canals vearsplanlbreedera have much improved the species 
Po Cortez determined to return to the attack by water inereasing the flower from an inch or t vo to three or 
Mwellssbyland ToMartmLdpez expert ship do- even fourmehes across and shorten ng the plant stem 
t gner and builder fell the job of constructing 13 Cosmos should be grown in rather sandy soil since 
brigantines from Tlaxealan forests Built 60 miles a very nch loam tends to produce an overabundance 
from water they were carried through the mountains of foliage an I few flow ere Seeds shoul I be sown in 
in sections and reassembled They were launched the doors in Apnl then potted and transplanted when 
foUovnug kpnl Cortez was able to recruit lus forces the fwwt tune is definitely passed Unless so treated 
by winning over a second detachment of Spaniards they do not flower early 

sent against him by VeUsquez He now bad 900 white Cojmo» htpxnnatut nnA cotmoa sulphureu* (yellow) 
soldiers and sn 000 Tlaxcalans *re the species best known Black cosmos is a tender 

The end of May aaw the siege of TenochtitJto be- annual growing only 12 to 16 inches h gh 
gun tVith their food and water supplies cut off the CoS'SACKS Fighters farmers — these are the Cos 
Aztecs subsisted on ram water and rats The ships sacks one of the proudest peoples of Russia They 

fired incessantly upon the city House by hon«c the are descended from p oncers nnd outlaws In the 

city was wrecked and burned until only aqujrterof jt 15th century many Russians fled from serfdom and 
remained On August 13 1521 Guatemoc the new escapeil to the islands and front er lands of the 

Aztec emperor surrendered So fell the great empire Don the Dnieper and middle Ural nvers 

of the Aztecs Only 70 000 remained ahve MoreUian They took the name Cossack from Kazikh ad s 
a quarter of a million had died in battle or from iH tnctneartheCaspianSea Theyformedthree hosts 
ness and starvation “ independent states each governed by an 

TheSpamardsranxackedwbatremainedoftheaty elected council and a Aetman orheadman Aliththeir 
but nowhere could they find Montezuma s iieaxure reckless lo-ve of freedom and adventure they fought 
which they had seen a year before Furiou«ly angry off the troops of the czars and looted caravans Un 

Ifiey pour^ oil on the feet of Guatemoc and ignited it able to quell them Russian rulers decided to allot 

Either he did not know its whereabouts or 'would not them land znunit ons and some supplies m return for 
The treasure was never found mihtaij service as special cavalry troops 



against the pirates of Algiers m 
1541 The same year he led an 
exjiedition agamst the Mayas of 
\ucatdn He died near Seville 
Dec 2 1547 He was bur ed in 
Mexico but was moved several 
tmes The last internment was in 
the church of the IIosp tal of Jesus 
Nazareno which he had founded 
in Mexico City From 1823 to 
1946 the casket was concealed in 
the walls to prevent desecraton 
due to anti-Spanish feeling 
CoSRtos Each year the grace- 
ful cosmos a native of Mex CO and 
tropical America becomes increas- 
ingly popular Its bright aster 
like flowers with their till filmy 
leaved stems are an much desire<l 
for bouquets as in flower beds 
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COSSACKS 


The Cossacks lived in villages and woiked their 
land in common. They n-ere the few who had some 
democracy in czaristic Russia. They paid very little 
taxes and graduallj' developed into a privileged class. 

The Cossacks’ record as special, mack cavalry for 
the czars was savage. Whenex'er the oppressed people 
gathered to plead for better Imng, wildly charging 
Cossacks galloped through the streets, slashing with 
leaded nliips and sabers. Russians exmrywhere 
dreaded the alarm, “The Cossacks are coming!’’ 

In the Russian revolution during Woild War I the 
Cossacks lost their prixdleges. They turned to farm- 
ing and highly developed their rich grain and pastuie 
lands. They also, however, kept their stern heiitage 
of training for mounted warfare. In World War II 
they greatly helped to defend Russia and thiow back 
the Nazi foices. Though many Cossack units were 
mechanized, most sen'ed as cax'alry. 

Costa RIGA. The beautiful httle Central American 
republic of Costa Rica is unusual. Unlike other Latin 
American nations it has had few' revolutions and 
wars. Costa Rica has x’eiy few pure-blooded Indians 
and relatively few meztisos. Nearly all its people are 
of pure Spanish ancestrj'. It has a liigh level of liter- 
acy-even most peasants can read and write. 


II ith an area of 19,652 square miles Costa Rica is 
a little laiger than Vermont and New Hampshire com- 
bined. It is a land of tropical coastal lowlands, cool 
mountains, and a central plateau of “eternal spring,” 
where the temperature ranges from 59° to 77° P. The 
plateau, some 3,500 square miles in area, rises from 
3,200 to 6,500 feet between the mountains. 

Nearly all the people of Costa Rica lix'e on the 
cool plateau, where the soil is rich with x'olcanic 
ash. IMost of them own and work small farms. Rising 
from^ the plateau, near Cartago, is X'olcanic Mount 
Irazu, 11,260 feet high. From it, one can see the 
coastal jungles and both the Atlantic and Pacific 
oceans. The highest point in Costa Rica is Chirripo 
Grande, which rises to 12,533 feet. 

The capital, San Jose, is on the plateau. It is a 
pleasant, clean cit}', lying on the Pan American High- 
way. Rail and air lines connect it with the ports of 
Limon, on the east, and Puntarenas and others on the 
west. The architecture is mostly Spanish colonial 

Costa Rica is proud of its learning. Education is 
free and compulsory from ages 7 to 14. Spanish is 
the national language; but required subjects include 
English. Since Costa Rica is an agricultural country 
It also requires agriculture courses for both boys 
and girb, even m city schools, where the pupils 
work school g^dens. Geometry is taught in elemen- 
tarj' schools. The Lmx-ersity is at San Jos6. 

For home use, Costa Ricans grow rice, sugar, beans, 
potatoes, citrus fruit, pineapples, and tobacco, which 
are carried to market in brightly decorated oxcarts. 
Ihej also hax'e some dairy and cattle farms They 
must, how ever, import much of their food. Their chief 
exports and chief source of income are coffee ba- 
nanas, cacao, and abaci. Until the igso’s nearly all 
banan.-! plantations were on the Atlantic coast, and 


the fruit was shipped from Lim6n. “Panama blight” 
almost wiped out the fruit, and plantations nereesi 
tablished on the Pacific low'lands. Two ports cere 
built — Quepos and Golfito. About 75 per cent ol 
Costa Rica is forested; some timber, chiefly cedar, h 
exported. Other exports include palm oil and gold. 

Costa Rica has only light industries, such as proc- 
essing coffee, and small-scale manufactures of con- 
sumer products, such as clothing. It has to import 
nearly ail other manufactured articles. Costa Eican= 
hope to develop much more water power from their 
short, swift mountain rix'ers. 

History and Government 

Costa Rica was discovered by Columbus, who 
landed on the site of present-day Lim6n, Sept. IS, 
1502, on his last x'oj-age to the New World. After 
centuries of distress under Spanish rule, it joined other 
colonies in rex'olt in 1S21. In 1824 it joined the four 
other Central American nations to form the Republic 
of Central America. It withdrew in 1S3S. 

In 1856 Costa Rica joined the Central American 
states in a war against IVilliam Walker, an American 
adx'enturer who sought to restore slax'erj’ in Centra! 
America. In 1857 Walker escaped and surrendered to 
the commander of an American sloop of war. 

Costa Rican government generally has been 
stable. Boundary disputes with Panama and Nicara- 
gua were settled by French and .American arbitration. 

The constitution dates from 1871, with many modi- 
fications. In 1948 it abolished the army in favor of 
a Ciiril Guard. As modified in 1949, the constitution 
proxrides for a president and a one-house legislature, 
each elected for four years. Both men and women 
X'ote. Roman Catholicism is the state religion, b^ 
there is full religious freedom. Population (1950 
census), 800,875. {See also Central America.) 


CHIEF CROP GOES TO MARKET 



A planter shovels coffee from his oxcart into a inwAj f .fihe 
Rican fmca. Oxcarts are the chief kind of transport* 

seven provinces h gs its own distinctive cart colors^ 



COTTON— TAe World’s 
CHIEF FIBER 

C OTTON u«e cotU>n in some form e\cry daj 

In summer we wear cotton clothes because they aie 
cool and easy to clean Through t! e year we enjoy 
cotton towels sheet" rugs drapenc" gloves and 
countless other cotton products rang ng from ee smg 
thread to cook ng oils The w o H U'es moie cotton 
thananyotherfiber Dc'pitc theme eisinguseolsyn 
thetefibers such as rayon and nylon cotton si U pro- 

\ndes the woild with over half its textiles 
The millions of people m India Lgypt and China 
wear cotton the year around Even m the bitter win I 
ters of northern China most people wear cotton coats j 
padded with cotton As the days grow colder they 
I roply add another padded coat saying it is two- 
coat weather or three-coat weather 
^tne 60 nat ons grow the cottnn plant The ch cf 
producer is the United States Until shortly after 
\t orld War 11 the Southern states grew almost no ewh 
crop except cotton Southern famera were so de 
pendent on it that people called it King Cotton 
New Development* and New Region* 

Today cotton is still the chief cosh crop m the 
South but many Southern farmeis no longer put alt 
their land into it They are rotating and divers fying 
Iheircrope A ya«t nev region however snow po- 
ducing cotton— the Far West Cotton farms still out 
numlxr all others m the nation and cotton ranks as 
one of the most valuable agricultural products in the 
nation— second only to corn 
The parts of our nat on where cotton is grovn is 
calli’d the cotton belt At one time this meant only 
the Southern states east of the Mi "issippi R ver T®" 
dij tl e belt stretches acro'S the «outhem Un ted 
State" from the Atlantic coist to the Pac fic 
The belt has four great legions (J) ‘toiith^l— 
North and ^outh Carolina Georgia an 1 Alabama 
(2) M d-South — NIissi'sippi Louisiana and Arkansas 
(3) Southwest — Texas and Oklahoma (4) Far West 
New Mexico Ansona and Califomia The slates 
which grow small amounts of cotton include FIoiKla 
Tenne "ee Niigmia and "Missouri 

How Cotton I* Grown 

Growing methods vary with reg ons In the sOT 
and Southw est and Far West cotton » irrigated 
dry level plains and valleys there are suitable f« 
heavy power machinery and so planters profitably 
work very large farms which are highly mechanised 
Most of their planting cultivating and harvest ng is 
done with machinery Elsewhere in the cotton belt 
fields are usually smaller fenced an I d tched for 

drainage andmostoftheworkisdonebyhand Some 

planters however aie rebuilding the r fields and co- 
cperatively buying po ver raaih nery 



in center picture right At the botli 


Cotton n a warm-cl mate crop To dev elop fully 
the plant u"ually needs a growing season of 200 days 
free from frost The cotton planting season ranges 
from March 1 in southern Texas to eaily June in nortl 
cm parts of the belt Togetwarmthfiomthesun the 
seeds ate planted shallow from one to two nchesdeep 
Some farmere plant their seed in hills some in fur 
rows and otheis in flat seed beds — e pecially where 
cotton farming s highly mechanized 

Planting and Cultivation 

Mechanised planters are steadily increasing but m 
the South there are still many mule-drawn planters 
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jotmg Gottoa plants are veak the <«ed is sonit 
thickl} so the earl} plants can support each other 
^^'hc^ the plants are from three to five inches tall 
they ere thinned On many fanns men and women 
end even children trudge up and do vn the rows to 
chop out plants with hoes This s choppng On 
jsechanised farms planters use mnchmes ith rotary 
tn vesorflame throvera As the plants gro» corkers 
must cultivate to reduce weeds and grass Some 
farmers cult vate tl e crop e ght or n ne t mes hfa 
chine power cultiv atom are mcreas ng Somepbntcrs 
chem tally treat the earth to control or reduce weeds 


To control insect pests especially the dreaded boll 
vceevil the plants must be sprayed {ue Ueevils) 
Many employ airplanes to dust the plants as one 
plane can treat as many as 1 500 acres a day 
About two months after plant ng when the plant is 
about a fool h gh it blosson s Each bloom is creamy 
wh te After a day it changes to red That n ght or 
the nevt day the red petals fall leavmg a flattened 
green pud Thia ts the cotton bull 
The boU takes from iS to 60 days to mature into an 
egg shaped pod about an inch in diameter and from an 
inch to an inch and a half long Ins de are from three 


ADAPTING CLIMATE TO COTTON AND IMPROVING STRAINS 








MOST OF THE WORLD’S COTTON IS PICKED BY HAND 



?'Ien, women, and children trail long bags from their shoulders. Plucking cotton from the boH (right) must be learned. Here 
PThen the bags are full of cotton, each empties his at a certain a skilled picker plucks all the locks from two bolls at cme - 
spot in the field for indiTidual weighing. Work hours are short. He is careful to get all the cotton and avoid leaves and cans. 


to fit e compartments, depending on the cotton -cariety, 
each vrith from seven to ten seeds — each seed sprout- 
ing about 10.000 fibers. When the boU splits, out 
bursts the fluffy white mass of fibers — cotton. 

The cotton plant, how ever, does not npen all at 
one time. Blossoms and open bolls mat be seen on the 
same plant. This is because the branches with leaves 
shade the lower part of the plant. To speed ripening, 
many fanners dffoUale the plant in the growing 
season— they use chemicals to make the leaves fall. 

-At hanKt time, some cotton plants are three to 
four feet high. Some vaneties, especially in the dry 
Western lands, are much shorter and pickers must 
stoop or cratil along the rows. Starting in the south- 
ernmost part of the belt, hanesting begins in Julv 
and lasts, in the northernmost part, into December. ' 
Harvesting by Machine and by Hand 
Todaj about 20 per cent of tbe cotton crop is har- 
vested by machine. The two types of mechanical har- 
;^ter= are the cotton picler and the cotton slripjKr. 
ifae picker pulls the cotton from the boll. It can 


harvest almost 650 pounds an hour where a man caa 
pick only about 15 pounds an hour. 

The stripper slices off the bolls, stems, and evEi 
part of the stalk. Strippers are chiefly used in th" 
dry Western lands. A stripper can harvest as mndi 
cotton as 26 workers can by hand snapping the bol-- 
Cotton is largely han'esfed by hand, especiaiiy n 
the South. There, fields are usuaUj' picked tte 
times. Crews of pickers — men, women, and ofhn 
children — either pluck the cotton cleanly from thebT 
or “hand snap” it — wrenching off the entire boh. hiti- 
and all. Snapping is much faster than plucking bn_. 
produces cotton “trasbj'” with leaves, stems, ani 
bits of burr. ^ 

Pickers are paid by the 100 pounds. SkilJed. 
adult workers can pick about 300 pounds a dav; u-i 
most adults pluck only about 200 pounds daily. 
vary, depending on economic conditions, the 
price of cotton, and labor supply. Before World Wav 
pickers got as little as 40 cents per 100 poun^- 
During World War II some were paid as high as 


MECH.ANICAL picker AND A COTTON BUYER 



Ijter the pnee iJrnppefl to atjout S2 then fiuctinted 
Many fannera «a\ tlie cost of land iiKkinis w about 
one fourth the \alue of the cotton eiop 

Own»r, Manager, and Tenant Farming 
Today more and more Southern cotton farms are 
being operated by their owners or by managers They 
hue their labor Many, honeyer are stiU operated by 
tenant fanners who share the crop with the ownen 
instead of receiying wages 

The tenant farmers are chiefly cither shore ten~ 
o’Ui or sharecroppi-rs The share tenant provides 
labor, tools, animals, feed, seed and feitilizer He 
pays the owner from a fourth to a third of the crop 
Tiie sharecropper is too poor to own equipment He 
can supph only his own labor and borrows the etpup- 
ment from the owner or credit meuhant at interest 
lie gives half the crop to the owner Hts own share 
often IS not enough to pay w liat he owes 
To aid sliarecroiipers and share tenants Congress 
enacted the Farm Tenant Act of 1937 and the Farm- 
ers Home Administration Act of 194G These provide 
loans to help tenant farmers buy their ow n land 
Gins Separate Fiber and Seeds 
Before cotton can be used, the fibers mu«t be sepa- 
rated from the seeds Done bv hand it takes a day to 
get a pound It was done this way till EJi Whitney 
invented the cotton gin in 1793 {f*e MTutnev Cli) 
Today in motor-driven gins book-tooth saws teu- 
the fibers from the seeds The free fibers tailed 
Imt are sucked aw ay to a press box 
The seeds are saved— some for seeding nest sear’s 
crop, others to make products worth milbons of dol- 
lars a year Crushing mills squeese from them tons 
of oil for a variety of products including cooking 
and Mlad oils, soap, margarine and cosmetics Prod- 
ucts from the enished seeds include linoleum, putty, 
cattle feed, insulation, mevlicines, and fertiliser 
Even hnleri, the fuss that clings to the seeds after 
ginning are asied. They are used lor such varied 
articles as X-ray films, plastics flare and cs^ 
parachutes, and guncotton for ammunition 
The cotton fibew are pressed into bales each weigh- 
ing 478 pounds net and 600 pounds when wrapped in 
bagging and bound with eteei strips Each is classed 
in one of nine grades set by the federal government 
Official spot markets are Charleston S C , Augusta 
and Atlanta, Ga , Jlontgomery, Ala New Orfeans, 
La , Memphis, Tenn , Little Rock Aik and Dallas 
Houston, and Galveston, Tex Other cities, Ivowever, 
have orgsnired spot markets The future markets 
“re New York City, New Orleans, and Chicago 
The World Cotton Crop 

About a third of the cotton used in the Umted 
States goes to industry Clothing and househohl 
i^rns each take about a third On a five-year average 
tap world cotton crop usually totals some 28 312003 
Lalps a year Tlie United States grows, on the 
average, about 13,400,000 bales a year— nearly five 
t'lnes as much as Soviet Russia, the second lar^st 
producer Other major growers are India, China 
and Brazil Texas is the chief prwlucuig state 


RAW COTTON GOES TO THE GIN 



Tb* (eat«f ef «t(t 7 cottoB coDraunii; it a fin, luch st this 
Moeera con (le eauippid to remoxt moiiture, irisb, and dual 
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ON THEIR WAY TO THE MILLS— AND PROSPECTIVE BUYERS 



The sides of the press box at the gin are opened to let the Storage sheds at the crushing miiT*; house enormous p2*s d 
man tie the bale with jute and fasten it with steel straps. cotton seed like this. Between the workeis is a vertical air diet 



Southern cotton nulls manufacture about thre( 
fourths of the nation’s cotton goods. With the rar 
material at hand and with cheaper labor, thev havi 
surpassed New England, the birthplace of Arnericai 
cotton manufacturing. The chief cotton manufactur 
mg states are now South and North Carohna, lilassa 
chusetts, Georgia, Alabama, and Tuginia. 

Manufacturing the Cotton 

open the bales and loosen thi 
fibers. Pickmg machines clean the blended cotton anc 
make it mto rolb. or laps. In the carding machin. 
a c\ under with wire points straightens the tanglec 
fibers mto a thm web This is drawn through a fun 
nel. which inolds it into a shier, a ropelike stranc 
about as tbek as one’s finger. For high quality tarn 
the shver is combed to remot e short fibers ' * 

A drawing frame draw s out sN slit ere and combine; 
them mto a single strand about the size of the origina 
sliver. A roving frame slightly twists and furthei 
draws out the cotton into a thinner strand. The rov 
ings go to a spinning machine which repeat^v drawi 


out and twists them into 3 'anis of desired size and 
winds them on bobbins for weaving. 

Weaving the Cotton into Cloth 
There are two kinds of \'am. The j'am that 
lengthwise in a fabric is the trarp. The crossw^ 
J'am is the filling, or icefl. The warp, which tales f e 
strain, is given a higher degree of twist. 

In a weaving loom the ends of the warp j'ani af® 
tened to a roller. For weaving plain fabrics, 
other warp thread is lifted, all at once; while 
odd threads — first, third, fifth, and so on-^ue low- 
ered. A shuttle drives the weft threads between 
filling threads. Then the upper threads come oo^ 
and the lower ones go up, and the shuttle drii es 
again. On one joumej- the shuttle laj^s the 
threads under the odd threads and oier the 
of the warp. On the waj* back, this is revei^ 
can make 200 trips a minute. (See also fcpinninc 
Wea\'ing.) ., vr -i 

The woven cotton is called “gray good=.’ • * 
mills do not process it into finished cloth 
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sell the gray goods to ettnverUrs Tvho prepare it for 18C0 Plantations sprang up in Alabama Mississippi 
the market \fiasoun Louisiana Tennessee and Arkansas By 

Among the many processes m finishing bleach spreading slavery in the South cotton helped to bring 
mg dyeing preshnnking and printing The finished on the Civil t\ar {sh CimI ^^s^ Amencan Recon 
cloth comes as more than 120 different fabu*^ rang stniction Period) 

wg from denm and duck to batiste and chainbray Before^^o^ld^''ar I the Umt* I States exported half 
Special finishes include glased rhmts crepe natcr its cotton ciop Fore gn production has so increase 1 
repellanc} cashable ivall covering and stercenzation that now less than a quarter is exported Imports 
(ice Fabrics Mercenimg Textiles) are small They consist chiefly of strong b!Ovni«h 

Cotton IS also knitted Great machines turn out Egypt an cotton for thread and rough Chinese fibers 
vast quantities of cotton underwear and sporte for mixing with wool for rugs and blankets 

(lee Xn tt Dg ’Machines) Some < otton is alto pressed The Cotion Pbnt ami lis Varieties 

into a web and bonded together into cheap paperbke The single cotton fibei isaflattened twisted tube 
fabrics Buc'h as disposable diapers The twist helps the fibers to interlock when spun 

llietory of Cotton mlo Strong threads The plant belongs to the mallow 

The use of cotton goes back beyond the records of family It is a perennial and m its w il i state may 
history As early as 2000 b c cotton was giu'vn and grow up to 15 feet high Cultivated however ^ho 
Used a the Indus Valley of India Ancient Egypt eeedsareplantwleathyear to check pests and to keep 
Ch na also spun and wove it the character of the fiber constant 

In the Middle Ages the Arabs brought the cotton 
plant from India to Spain They called jt qutun 
(rnm which comes the name cotton By the Jlth 
fcntury traders brought to Europe the filmy mus- 
Iws of the East though growers of wool and flax 
tneJ to keep them out The name mushn comes 
from ^^o‘lul Once a great cotton manufactonnf city 
The earhest explorers of the Ixew M orld mw cotton 
growing m the 1\ est Indies Cortez found the Aztecs 
vn spinning weaving and dyenft AwffiswtA 
reummiea in Peru were wrapped m native cotton 
History of Cotton In the United Stale* 

As early as 1607 planters in the Southeast grew 
small crops of cotton but hand picking tb® Imt from 
the seed took so much labor that there was little 
profit Then m 1793 Eli Whitney invented the cot- 
*®ri g n This revolutiomzed Southern farming 
Planters turned from tobacco and nee to cotton To 
^Pply the growing demands of mill owners in 
England and Xew England they imported more 
slaves to work the cotton fields The number soared 
from about 700000 m 1793 to nearly 4000000 by 
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ANCIENT TEXTILE FROM PERU 

Found at Paracas, this cotton textile was woven about 300 B.C. 
It may contain some wool. It is in the Brooklyn Museum. 

The many- kinds of cotton fall into five general 
classes. Sea-island cotton {Gossypitwi barbadense), a na- 
tive of tropical America, has the longest fibers, from 
I5 to 2 inches. Aerj- little is notv grown in the United 
States, but some is produced in Puerto Rico and in 
the \\ indward and Leeward islands. Egyptian cotton 
is related to sea-island cotton, tvith fibers from 1^ to 
If inches long. A similar variety, Pima, is grown 
in Arizona. Most of the United States crop and about 
half the world crop is upland short-staple cotton (Gossy- 
piuni hirsutum). with staples from | to I inch long. 

[ pland long-staple cotton, grotvn chieflv in the 
Lmted States, is from U to If inches long'. .Asiatic 
cottons have strong, rather rough, short staples, 
often only f to f inch long. They are being re- 
placed m some Asiatic countries by the American 
upland tj-pe. The scientific names are Gossypium 
herbacewn, Gossypium indicum, Gossypium arboreum. 
penman cotton (Gossypium penivianum) has a wirv 
hnt whwh mixes well with wool. RrozrYmn, or h'dney. 
cotton (Gossypium bra^hense) has seeds that grow in a 
Its staple is from 1 to U inches. 

U ithin the classes are many varieties. Some ripen 
early; some resist mlt; others resist storms. To keep 
the quality constant and make ginning more efficient 
manj plantere jom in a “one-varietv communitv,” 
all gromng the same variety. In Califoniia the law 
permits only the .Acala variety of upland long-staple. 

COUNTERFEITING. Making imitation coins or 
bills for use as real money is counterfeiting. It is a 
crime because it threatens the safety of a nation’s 
money system (see Money). It has often been used to 
weaken a country at war. In 1812 Napoleon printed 

counterfeitmoneytocirculateinhisinvasim 

United States laws forbid many apparently hann- 
iKs acts, because they ought help counterfeiting 
It IS illegal to alter or to mutilate a coin or a piece 

It IS illegal to draw, paint, or photograph the face of 
any paper currency. To make or possess a mold of 
ain com or a metal plate engraved with the likeness 


of a bill is also against the law. Since 1951 it has been 
lawful to pubUsh pictures of coins. 

The law forbids anyone to keep counterfeit money 
in his possession. .A counterfeit should be taken to 
the nearest post office. The United States Secret 
Sen-ice will im-estigate the case. The Secret Senice 
publishes a booklet, ‘Know- Your ^Monerf, which 
show-s how- to tell counterfeits. 

COUNTY. In 47 of our 4S states the largest dirision 
of local government is the county. In Louisiana it is 
called the parish. There are over 3.000 counties in 
the nation. iMost states have from 60 to 100 counties. 
Delaw-are, how-ever, has only 3; Te.xas. 254. In size, 
counties range from the 20,131 square miles in San 
Bernardino County, Calif., to 22 square miles in 
New York County. X. Y. The population laries 
from 52 persons in Armstrong County, S. D.. to 
4,508,792 in Cook Count}-, 111. (1950 census). 5Iost 
counties in the nation have largely a rural population. 

County boundaries are set by the state legislature. 
In most states, the constitution detennines the kinds 
of county officials. In all states but Rhode Island, 
each county has a board of commissioners, or super- 
x-isors, usually elective. Their terms and numbers 
vary-; but in most states the board has three to fiie 
members. E.xcept in Rhode Island there are sevenl 
other elective offices — such as sheriff, prosecuting 
attorney, judge, clerk, and coroner. There are also 
many appointive offices. In some counties these are 
under competitive civil sen-ice examination. 

The work of most counties is e.xtremely x-aried. The 
county board has charge of many institutions, such as 
the county poorhouse, hospital, and jail. It ledes 
taxes and controls elections. It builds and maintains 
roads, bridges, and airports. The county clerk issuK 
marriage licenses, birth and death certificates, and 
records land deeds. The probate court administeis 
w-ills. The county grand juiy indicts criminals and 
inx-estigates charges of official misconduct. 

A county superintendent of schools or a schwl 
board manages the school system. iMany counties 
also hax-e cix-il serx-ice and jurx- commissions, tax 
boards of rex-iew, architects, and surx-eyors. 

This gieat number of county offices often leads to 
ox-erl.apping and confusion. To reduce such waste, 
some counties hax-e cut the number of electix'e offices. 
These counties use a “short ballot,” bx- which 
elect only a county boaid of commissionets. Tne 
boaid then employs a professional “county maMger, 
who hires all other county officials except judges. 
Alost state constitutions, howex-er, block such 
forms. They also prex-ent consolidation of 
Instead, most states now- take ox-er consideia e 
county xvork — such as road building — and ma - 
“grants-in-aid” to poorer counties. 

The name “county” w-as gix-en by the Norman 
querois of England" to the old Anglo-Saxon shirc-i 
because in organization these political d^Uicts 
sembled those in Normandy ruled by counts. Eng ■= 
colonists brought the name and unit to America. 
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COURTS OP JUSTICE 



Thl« bwutifiil builijinc betiinc tli* l«(«ad E^uti jiul ct under U* b the bone nt the Supreme Court e( the Ta tad 
StatM the motl powerful (ad ladepeadeat court m the world It eueds aeu the aaDoailCep tolia Wtehutpos D C 


Securing EQUAL JUSTI CE /or ALL 


pOURTS OF JUSTICE. To no one will »e sell to 
^ no one uiU we refuse or delay nght or justice 
Tlie«e words from England s Magna Carts express 
the ideal of just ce for all one of the basic princi 
pics of democratic government To carry out this 
goal England the United States and other freedom 
loving nations have established courts of justice 
These mst tut ons may consist of a emgle judge or 
several judges s ttmg as a group (en banc) Their 
function IS to decide disputes to interpret aod ap- 
ply the law to specific cases (The word court may 
mean the judge alone or the entire mst tution inchid 
mg the judge and other officers of the court ) 

Courts of justice handle two major types of ca^es — 
cnmiTioI and nwl In crimmal cases courts enforce 
laws by trying and punishing offenders against the 
I^ple represented by the state In civil cases 
they settle disputes between private cituens coneem 
mg civil and property nghts Both types of cases 
are first judg^ in Inal court* These are courts 
with original jlirMdielton— that is where cases are 
first brought to trial Sometimes the verd ct of a 
trial court may be appealed to a higher court known 
M a court of appeals 

The Judicial Branch of Government 
lo the Umted States there are two court systems — 
f^eral and state In both systems the judicial branch 
m government is coequal with the executive and legis- 
lative branches and is mdependent of them (*ee United 


States Government) The federal system consists of 
the Supreme Court and inferior or bwer courts 
Tbe powers of federal courts are specified m the 
Constitution and by acts of Congress 
Each state has its own separate system of courts 
All judicial authority not granted by law to federal 
eourts IS vested in state courts Thus state court 
systems are equal in rank with the federal system 
The Federal System of Courts 
The lowest eourts of the federal system are the 
86 Umted States district courts which have some 
200 distnet judges These courts have original juris- 
diction in all matters which mvolve federal laws and 
in certain cases which mvolve citizens of different 
states Next la rank are the courts of appeals mil 
cucuits with some 65 circuit judges Circuit courts 
of appeals handle cases m which decisions of district 
cou^ have been appealed 
The highest power admm stermg justice m the Unit- 
ed States a t}« Supreme Court This tribunal is the 
most powerful legal authonty m the world It has 
the power to declare unconstitutional any act of 
Congress and any state statute thereby voiding such 
legislation This power of judiaaZ rm«o is not ex 
pressly granted in the Constitution It grew out of 
a dens on of the Court made in 1803 m the case of 
Marbury v Madison (see Marshall John United 
States Constitution) The Supreme Court has original 
jUDsdiction in cases m which ft state » involved, 
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and it may redden* cases from state or federal courts 
when a question of constitutional law is involved. 

Tlje Supreme Court consists of a chief justice and 
eight associate justices. Like all federal judges, they 
are appomted by the president and confirmed by the 
Senate. Federal judges hold office for life unless 
removed by impeachment. They may retire at 70 with 
full pay if they have sen'ed ten years. 

The Supieme Court, the courts of appeals, and the 
district courts are called “constitutional courts” 
because they \\eie created and organized under Article 
III of the Constitution. To aid in the administration 
of justice, Congress has created five United States 
“legislative” courts. Thej’ are; 

Cotcrl of Claims, which determines the vah'dity of 
certain kinds of claims against the nation. 

Cmloms Cowl, which rei-ien-s appraisals and deci- 
sions of customs collectors. 

Court of Customs and Patent Appeals, which reviews 
cases appealed from the Customs Court and the Patent 
Office. 

Territorial Courts, nhich in general seive as both 
federal district courts and state courts n-ithin the 
various United States temtories. 

Court of Mihtarij Appeals, which reinews certain 
cases tried by militaiy courts. 

The Courts of the States 

_ State courts are generally organized on the same 
lines as federal courts. They deal with most cases of 
crime arising irithin the state and settle civil dis- 
putes between citizens of that state. States %-arj' 
widely in the names given to their courts but the 
system is much tiie same in all states. Courts of low- 
est jurisdiction are conducted by a justice of the 
peace. These ofiicials try minor criminal and chdl 


cases in rural areas and in small towns. Thg- may 
“bind over” serious offenders to a grand juiy. HagC. 
Irate courts, or police cowls, tiy the same type of 
cases in villages and cities. 

Nest in rank are the municipal courts establhliEd 
in most of the larger cities. These courts help ease 
the burden of the next higher courts, the general hid 
courts, which have broad jurisdiction in civil and 
criminal cases. Such courts are usually known as tii- 
cuit, county, district, common pleas, or superior 
courts. Above these courts many states have appcHaU 
courts that operate between the general trial courts 
and the state supreme court. At the top, each sfafe 
has a supreme, or high appellate, court. Its decision is 
final e.xcept for cases which may be appealed to the 
Supreme Court in lil’ashington, D. C. 

Special branches of the state systems include such 
courts as conciliation (small claims), juvenile, pro- 
bate, domestic relations, and claims (see Juvenile 
Courts), State judges are usually elected by the peo- 
ple and serve terms of from two to six years. 

Courts-Martial and Other Court Systems 

Courts-martial are military courts which try offenses 
against military law. They are important instrument 
for enforcing discipline in the armed services. Their 
composition and procedure are laid down in te 
passed by Congress. IMien martial law is proclaim^ 
in an emergency area even civilians may be subjected 
to courts-martial. (See also Habeas Corpus.) 

The English court system was the forerunner of 
American and Canadian colonial courts. At the top 
were three common law courts (see Law). The Kinffs 
(or Queen’s) Bench, so named because the king onge 
nally was present in person, was a criminal court; the 
Court of Common Pleas handled civil cases; and the 
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HIGH LIGHTS IN THE HISTORY OF JUSTICE 



Court of Exchequer revenue oteeH A «urt of equity 
known as Chancery tried eases m wh cb the older 
common Iw did not apply 

In 1873 the<e counts were grouped together as the 
High Court the Court of Appeals was a Ided at the 
top The House of Lords serves another appeal 
court although it is not as much used as formerly 
&pec ally qualified peers are appo nted for bfe as 
law lords These lords also serve as the Jud eial Com 
mttee of the Privy Council It deals principally 
w th cases appealed from British colonies English 
judges are appointed for life and are free from per 
»nal or party influence 

The court systems of other nations differ widely 
fmm those m EngUnd and the United Slates and oEer 
varjing degrees of protect on for the accused The 
Internal onal Court of Justice at the Hague an organ 
of the Unite I ^atlons tries international disputes 
{5« afso United Is atwns Hague Peace Conferences ) 
The Development of Courts 

The need for judges to try disputes and to apply 
local laws and customs was recognized in earliest 
tunes The first judges were usually the oldest 
and most exper enced men of the tribe the rulers or 
the priests Greece and Rome dev eloped court systems 
jhicb tended to be reasonable and just Aratmg the 
Teutonic tribes that overthrew the Roman Ehnpire 
disputes Were settled by combat or by magic tests 
M^ieva! courts develojjed more orderly procedures 
hut usually represented only the rights and privileges 
of the lords With the growth of free towns the Ling a 
courts began to uphold the rights of citizen* against 
the nobles 

The bw m western Europe was based m part mt 
Roman codes and m part on ancient customs and deci 
* ons that formed the common bw Gradually conrts 
especially m Ecgbnd gamed more pow er and freedom 
from the influence of rulers By the middle 1660* 
toe Ecglsh common bwcourtshad become champions 
of a government of bwg as opposed to a govermnwit 


of men Today all such democratic courts act as bul 
walks of the people against tyranny 

Court Procedures and Protection 

An mdividual who be) eves he has been wronged 
by another may become the plaintiff in a civil suit 
by filing a steUmnt of elam The clerk of the court 
then issues a summon* comman ling the defendant to 
appear m court on a certain day The sheriff or a dep> 
uty must eerve this writ on the defendant who may 
file an answf or affidavit of defense If the com- 
pbmt does not cover a legal cause of action the judge 
may uphold a m«Jtcn (o slriKe The caK is then dis- 
missed If there is ground for a suit the judge upholds 
a notion for a hill of poriindors The issus has now 
been stated and the ease goes to trial on a date set 
by the court calendar 

At the trus! the attorneys for each side call wit- 
nesses to offer evidence question and cro«s-question 
them and deliver arguments The judge nr the jury 
if there is one in the case finds the farts and presents 
a verd ct Damages may be assessed if the finding 
is for the pbmt ff 

In a crimmal case an officer of the bw arrests 
the per^n accused of crime on the author ty of a 
worrant issued by a court At a prehmmary hearing 
m a police or magistrate e court he may be beld for 
mvesti^tion by a prond jury {*ee Jury) After an 
(lidictment by a grand juiy the accused may be eon 
fined m jail or released on had A stats s ailomty 
prosecutes the case in tnal court ItTien the accused 
caanot pay for legal advice defense counsel may be 
supplied by the state 

The jury may bring m a verdict of guilty or vol 
gttdly It the defendant is guilty the judge pro- 
nmmees sentence but the verdict may be appealed 
(see Ptbous and Punishments) If the verdict is not 
guilty the defendant is aequitUd and the Constitution 
forbids appeal (double jeopardy clause) A jury that 
cannot readi a deasion is said to be hung and a new 
trial with a new jury may be ordered 
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A judge exercises great care in decidii^ what evi- 
dence the jury can properly consider. He will rule 
outerudence ishich tends to be unrehable, such as per- 
sonal opinions and “hearsay.” Opposing counsel 
object to certain questions or points of evidence. Ine 
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the cowpea 



Although it IS called a pea, this plant is really a bean. Notice 
the long pods and the broad leaves. 


judge then sustains or 
overrules the objection. 

Such arguments and deci- 
sions are necessary for a 
controlled disclosure of 
facts In a crimmal case 
the judge exqilains, in his 
closing charge to the jurj', 
that a verdict of “guilty” 
must mean certainty “be- 
yond a reasonable doubt.” 

In a cml case, the finding 
needs only to agree with 
the “preponderance of evi- 
dence.” 

Throughout the trial 
the judge uses precedents 
to help him make deci- 
sions. He strives to be 
consistent nith himself 
and with other courts, 
contemporary and past 
(stare decisis). This helps 
preserve the people’s con- 
fidence in their courts. 

(See table of Legal Terms 
in Fact-Index.) 

Coventry, Engiand. Its long past, crowded with 
incident and legend, combmes with its modem in- 
dustrial importance to make Coventrj' one of Eng- 
land’s most interesting cities. Situated about 18 
miles east of Birmingham, in the heart of the Mid- 
lands, it has ready access to raw materials and ex- 
cellent transportation for its products. Automobile 
and electrical engineering industries are centered here. 
Important manufactures include airplanes, machine 
tools, bicycles, matches, ribbons, and some textiles. 

According to tradition, Coventry was founded m the 
middle of the 11th century, when Earl Leofric estab- 
lished a Benedictine monastery there. Not long after, 
the storj^ goes, his n ife. Lady Godiva, interceded for 
the townsfolk on whom Leofric had levied a tax so 
heavy that they would starve if they paid it. Con- 
temptuously the Earl agreed to remit the tax if Godiva 
would nde naked through the town at noonday. 
Godiva made this promise known to the people so that 
they should stay indoors behind drawn blinds. “Peep- 
ing Tom” ventured to look out and was stmck blmd. 

The familiar phrase "send to Coventiy,” meaning 
to ostracize a person for objectionable conduct, 
probably came from an incident of the Puritan revo- 
lution agamst Charles I. Citizens of Birmingham 
captured some followers of the kmg and sent them 
to Coventiy, which was strong for the revolution. 

During the second World War, German bombers 
devastated the citj . They destroyed the historic St. 


Michael's cathedral, e.xcept the beautiful spire, and 
demolished many picturesque half-timbered buildings 
dating from the 15th and 16th centuries. Temporarj 
structures served until the city could be rebuilt. 
Population (1951 census, preliminary'), 258,211. 

Cowpea. lUiat clover 
AND ITS PODS ^ 


does for the North and the 
West in providing forage 
and enrichment of the soil, 
the cowpea does for the 
region south of the clover 
belt. All its parts are nch 
in nitrogen, and plovnng 
it under enriches a 
field for succeeding crops 
It may be fed to anunaL 
as hay, silage, or pastur- 
age. Its seeds are aho 
highly nutntious. 

The cowpea is more 
closely related ti the bean 
than to the pea. It vanes 
greatly in form, depend- 
ing upon soil and climate 
Some varieties are erect 
or bushbke, others are 
trailing. The leaves re 
semble those of the c®- 
mon garden bean. Th! 
pods vary from five to ta 
inches and co^toin nu 
merous roundish s^ 
Though it is grown chiefly in the South, some 

are cultivated in the North. The "black-eye bean i 

one of the several types of cowpea i 

The eowpea [Vigna «nCTsts) belongs to the iaro_ 
Leguminosae of the rose order {Rosales)^^ It ^ , t 

of Asia and the Malayan region, but is t 

distributed throughout the world. It was^ 
from Europe to America in the 18th csmury . 
CoWPER, WiLLivxi (1731-1800). Although 
sands of people have laughed at his merry ^ , 

‘John Gilpin’, the story' of Cowper’s life is a pat 
one. A shy, sensitive little lad, he lost tos 
when he was six years old and was sent 
rectory in Berkamstead, Hertfordshire, , uj 

born, to a boardmg school. Timid and hom > 
w'as persecuted by' the older boj's. He wm a la 
to look at one buUy of 15. He knew this lau 
shoe buckles and trembled at his approach. .. 

Cow per could hardly' have chosen a more um 
profession than the one for which he prepa • 
studied law' and was admitted to the ^ jjg 

ship in the House of Lords was opened to n ’ 
was terrified at the thought of the required ^ . 

tion. This mental strain, added to a natiOT 
to melancholia, brought him to for 

tempted suicide and was confined in an asy 
many months. , , , .{ an 

On his recovery, feeling himself 
active life, he withdrew to the country', wn 
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tenderlj cared for b> demoted friends 
especially bv Jfrs Un« m the beloved 
Mj Marj of Ins poems A loaer of 
nature and especiall> of ammals Cow 
per passed rnany pleasant houis in walk 
mg through the fields gaidening and 
carmg for his pet haies Howeser he 
L\ed alwaj-s m the shadow of a great 
fear— the fear of a return of the 
sanit) which finally d d again 
take him 

Cow per would probablj nevei have 
wntVen poetry had he not been mged 
to do 80 by his fnends He followed 
Mrs Unwins counsels Ike a child 
Bcbeving it would occupy hia mind 
she asked him to wnte poetry He did 
as she asked With the Rev John New 
ton he wrote the Olney Hymns 
as God Moves m a Mysterious k\a> 
in the hjmnala of today 

It was through the BUggestion of another fnend 
Lady Austen that he wrote his longest poem The 
Task She advised him to wnte someth ng in blank 
verse Set me & subject then he said Oh vou 
can write on anything takethesofa washeriepi) 
So he sang the sofa and the poem beginning m this 
waygrcwinto TheTask a rambling poem filled » th 
reflections on many subjects The poem is releved 
by touches of humor and charming b ts of nature 
description It w as Lady Austen too w ho told Cow per 
b B story of John Gilpm In the poems are hints 
of deep love of nature and the joys of country life 
They foreshadowed the treatment of these subjects 
by such later poets ss Bums 
and Wordsworth 
Cowslip The cowsbp is a 
w Id flower that blooms in 
at ly spring in England .uid 
other parts Of Europe Its 
*rght yellow blossoms are 
often mentioned by Lntlish 
poets The flower stalk grow s 
to a height of su to eight 
inches from a rosette of dark 
green ovate leaves The ro 
sette gro \ s close to the ground 
The SIX to eight tubular 
shaped blossoms hai g down 
aard in a loose clustei fiora 
the top of the stalk The 
flover has five petalhke se- 
pals enclosing numerous sta 
mens and pist Is 
The covslp IS one of the 
roany species of pnmioses (see 
Primrose) Various primroses 
Erow wild m the United 
statea and there aie many 
cullvateil garden vaiietics 
hut tl e tiuc towshp (/ n iiila 


tens) has never become naturabzed in 
the W e«tem Hemisphere The marsh 
mangold and 1 irgmin bluebell arc 
sometimes calle 1 cowclips but they 
belong to diffeicnt families 
Crab The crab is a shellfish It be 
longs to the class of crustv shelled 
creatures {Cruslacea) closeh related 
to the crawfish lobster and shiimp 
The eiab is enclosed m a jointed shell 
called a eartpace It has five pans 
of w dkmg legs The first piir form 
twee pincbmg claws (chelae) In 
crabs that swmi the last pair of 
legs are broad and flattened serving 
as paddles On the abdomen are one to 
four pairs of very small legs called 
swiramerets In some species they are 
Uiied for swimming but usually the eggs of the fe- 
male are attached to them 
The eyes are mounted on movable stalks that can 
be drawn into tlie carapace There are tw o pairs of an 
tennae The first pair are short and two branched, 
the second pair are long and single Behind the an- 
tennae are the jaws and mouth parts Crabs d ffer 
from the other crustaceans in having a small abdomen 
that IS earned folded in a groove under the eepAalo- 
(/oral or vuitcd head and chest Crabs that live 
in water breathe by means of giHs Land crabs have 
organs corresponding to flings 

Many different kinds of crab* I ve throughout the 
World They vary in e ie from the tiny pea crab 
wh ch lives wiU in the shell of the oyster and the mus- 
sel to the giant king or spider crab which may mea 
sure 10 to 12 feet from t p to tip 
of Its claws end has a body as 
much as 18 inches long and 12 
inches across 

Most crabs 1 ve in the sra 
the bottom The 
bluecrab however swimsvery 
welt and is often seen on the 
surface Some kinds 1 ke tl e 
fiddler sand rock and stoie 
crabs live on the shore near 
the h gh water Ime or above 
and dig burrows in the sand 
Land crabs live several miles 
from water but lelum to the 
to lay their eggs One 
family of crabs found m 
southern Europe lives m fresh 
Water The land and shore 
embs move about by walk ng 
or crawluig in a peculiar side 
long fashion wh ch has g ven 
rise to the expression crab 
bing 

The fiddler crab is common 
along tl e Atlantic coast Tho 
male fiddler lus an cnlaiged 
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some of which such 
are still found 
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claw on the right one of its first 
pair of legs. It presents an odd 
sight as it scuttles sideways along 
the beach, brandishing the claw 
back and forth somewhat as a 
ttohnist moves his fiddle. It can 
burrow backward into the sand, 
and maj’ use the claw for closing 
the opening to its burrow or as a 
weapon of defense. The fiddler 
hibernates in its burrow during 
the winter. 

The tropical land crabs are 
remarkable for their annual spring 
migrations to the sea, in which 
the females lay their eggs. M’hen 
the migratory instinct seizes them, 
they assemble in countless thou- 
sands, the males in the lead. 

Nothing stops them or makes 
them change their course. 

Several kinds of sea creatures 
are called crabs, although they 
are not true crabs. The hermit 
crab has a long abdomen wliich is 
soft and spirally coiled. It thrusts 
the abdomen into the empty shell 
of a snail and holds onto it with 
the hooks on a pair of leglike or- 
gans. It walks about, dragging 
the shell behind it. As the crab 
grows in size, it moves into larger 
quarters. Often the snail shell is 
covered by a kind of sea animal 
that enlarges the shell by building 
up its open end. Thus the hermit 
is saved the necessity of mo%'ing. 

This is an e.xample of commensal- 
ism — two animals living in co- 
operation with each other, and 
sharing the same food supply. 

Closely related to the hermit' crab is the coconut, 
or palm, crab of the Pacific Islands. It lives in holes 
m the ground and feeds on coconuts. It is believed 
to chmb trees for coconuts. The horseshoe crab, 
also Mlled king crab, is not a crustacean but is related 
to spiders and scorpions. 

Some crabs feed on vegetable matter; others on 
smaller living ammals; but most of them act as scav- 
dead or decaying material. Some 
fps five as commeurals. Tire pea crab lives iiithin 
the shell of the mussel and oyster and enjovs protec- 
tion from Its enemies. In turn it destrays organ- 
isms that might mjure its host. Another crab cTJ- 
ries m each of its claws a living sea anemone This 
IS an a^al with staging tentacles. The crab prof! 
Its by the protection the tentacles give it, and the 
sea anemone finds food as the crab crawls about 
The big sea crabs are usuaUy covered with dense 
growths of seaweed and sponges, planted by the crab, 
themselves. Thus they are disguised from enemies 


SOME CRABS OF DEEP SEA AND SHORE 




The giant king crah, also 

called spider, or 

crab (1) mar span Ita' 
between the tips of ds 
claws. Thebhiecr ta 
Chesapeake Bay (n “ 

oneof themostiopoilMl 

of the edible crabs. TM 
hermit crab (3) bra a 


the empty house 


shellfish. 

crab. The horseshoe^ 

(4), in spite of its bta 
sheU, is more closely ^ 
lated to spidere Md 
pions than it is to ctaes- 

Crabs are striking e.xamples of melamorphosk, 
is, they pass through several ^f'tirely.different s ag 
in their development from egg to adult. . 
laj's eggs, but carries them on the legs of its atxlo 
until they hatch. Each egg hatches into a lana <a 
a zoea. It looks totally unlike a crab. The 
body has several long spines; the abdomen w 
and narrow; the antennae, large and 
eyes, enormous; and the mouth parts, vith 
swims, greatly enlarged. The zoea of 
crab molts four times over a period of a nion . 
the fifth molt it is in the second stage of m 
ment, called the vwgalops. The legs appta ° 
first time, but the abdomen is still long. ^ ^ 

series of molts, the mature crab finally emerg -■ 
crab molts by pulling its body through a 
across the rear of the upper shell. 

Commercial Crab Fisheries 

Certain crabs are valued as food. The3 app 
the market either canned or fresh. The fres 
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METAMORPHOSIS OF A FIDDLER CRAB 



Way be either hanl shelled or soft shelled The soft 
' •‘helled are simply crabs that have shed their shell m 
the proce'is of grorith and the new skin has not yet 
‘ hardened 

There are three mam species of crab moat Blue 
irahs are common on the Atlantic and Gnlf coasts of 
the Umted States Dimgenesa crabs are taken ewhl 
siel> on the Pacific coast of the United State* 
King spider or Japanese crabs come from the North 
' ^'•icific Ocean and Benns Sea >ow commonb known 
^ the tibg crab this species should not 1 e confiweil 
with the horseshoe crab which is also kninvn as the 
( Img crab The hang or spider crib la the largest of 
theed hie crabs pro lucmg as much as fire pounds of 
meat Befoie the second t\orld ^'nr the Japanese 
wd Russians controlled the fishei es ‘^inic tl e wai 
the United States has developed its own fislienea in 
Abskan territorial waters King crabs sue always 
f Mna«d They are caught by a fleet ol triwlers and 
tshen to a mother ship — a fioatmg caniiery where 


they are killed cleaned cooked 
and canned m a continuous pack 
mg operation 

Various kinds of stone rock 
and sand crabs are gathered along 
the coasts for food hut they are 
not irapnrkitit in the cammercnl 
fisheries 

Scientific Classification 
Crabs belong to the order Deca- 
poda (meaning ton footed 1 of 
the class Cruitacea in the pliylum 
Arfliropoda Sc entific name of 
blue crab CalhneeleB tnpidui 
dungeness crab C7an«r wajisfer 
king or spider crab Paralttho- 
des can Isehatica Fiddler crabs 
of which there are several spe- 
cies belong to the genus Vea 
hermit crabs and the palm crab 
to the genua Pagurui Horseshoe 
crabs belong to the class Arach 
Midea scientific name Lwtvlut 
polj/phcmw 

Cracow (kra Ko) or krakow 
{krakuf) Toimip During the 
Middle Ages the ancient city of 
Cracow was the capital of Poland 
and a well known center ol ieam* 
ing After loUnd lost its inde- 
pendence Cracow s great univer- 
sity continued to be the center 
of Polwh (eamuR Today the 
Poles are under Russ an domma 
tion an 1 are denied the right 
to their traditional culture 
Cracow w eituated on both 
sdes of the tistuh River about 
155 miles southwest of Marsaw 
The river is navigable below the 
city and several rail lines in- 
tereect here The country around it is low and flat 
but a few miles to the south the great chain of the 
Carpathian Mountains r ses along the border of 
Hungary The city serve? a rich farming and mm ng 
area About e ght mile? to the southeast are the 
famous ttieliczkn salt mines (see Salt) Zme lead 
coal and other tn oeisls ace aUo obtasp-cd m the vi 
cmity Cracow a chief manufactures are machinery 
agncultural implements and cbenucala 
The Medieval City 

The core of the c tj is the ancient town Seven 
suburbs now surround it and the walls that once en- 
dowed it have been leveled to form a wide paikway 
with walks gardens and chestnut trees The prm 
c pal square is Rynek (market place) On Jt stand 
a Gothic church bt Rlary s and the Cloth Hall 
both bmlt m the 13th century The mam budding 
of the uiiversity is a lOth-ceutucy Gothic structure 
Thehbrarj built around a beautiful court is a jewel 
of medieval architecture In the court stands a 
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statue of the astronomer Copernicus, nho studied 
here. Southwest of the old tonm on a rock hill (Wan el) 
stands the huge royal castle, once the i-esidence of 
Polish kings. Xear it is a 14th-cenfurj- Gothic cathe- 
dral in which Poland’s kings n ere ci owned and buried. 
Other famous Poles, among them Kosciusko, are also 
buried here. 

A legendan.’ Slavic chieftain, Krak or Krakus, is 
supposed to have founded Cracow around the year 
700. The city became the capital of Poland in the 
14th centmy and its university achieved fame through- 
out Europe in the 15th and 16th centuries. In 1609 
the court moved to Warsaw. 

At various times, Cracow was ruled by Prussia and 
Russia before it passed to Austria in the thiid partition 
of Poland (1795). In 1815 the great poners made the 
small Cracow district an independent buffer state and 
called it the Republic of Cracon. The city passed 
again to Austria in 1846 and was joined to Galicia, a 
cronmland of Austria-Hungan-, from 1849 to 1918, 
\\hen Poland became independent. 

During the second World War, the German occupa- 
tion forces made the city the seat of their govern- 
ment. The Russian armj' entered it in Januarj- 1945. 
It suffered almost no war damage. Population (1950 
registration), 347,517. 

Cranberry. American Indians first discovered that 
cranberries were good to eat mth roasted wild tur- 
kej’s. These ruby berries grew wild in swamps from 
Xewfoundland to the Carolinas, and nest as far as 
Wisconsin. Until 1810 no one had tried to grow them 
as a field crop. Even 40 years later, only a few Cape 
Cod farmers had learned to 
raise them successfully. 

The low bushes — about a foot 
high — have long, trailing 
branches and tough, woody 
steins. Blossoms appear in June. 

It is said that the pointed, o%'al 
pink bud hanging at the end of 
an inch-long stem reminded 
someone of a crane’s head and 
neck. From this circumstance 
came the name crane-berry, lat- 
er shortened to cranberry. 

About two-thirds of the an- 
nual crop is raised in Massachu- 
setts, where thousands of acres 
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of otherwise useless swamps on Cape Cod produce one 
of the state’s largest export crops. AVi=consin, Xew Jer- 
sey', Washington, and Oregon aie also large producers. 

The berries ripen by September or October. Tho«e 
of the highest quality are picked by hand, but laige 
rake scoops are used in harvesting most of the cioir. 
In Wisconsin the cranberry bogs are flooded and the 
berries are scooped off as they' float to the surface. 
The picking season lasts about six weeks, and an 
average yield is about 30 barrels an acre. Growers 
in a region often cooperate to handle the entire crop. 
The first cranberry' cooperatives vere organized in 
Wisconsin, but others now e.xist in Xew England 


trailing cranberry carpets the bogs with a mat 
fall its tinjr rose-colored flowers (a- 
lecome shiny red berries> 


and on the Pacific coast. Cooperatives grade the 
berries in screening sheds, store them in warehouses, 
operate canneries, and develop markets. The annual 
cranberry' crop of the United States ranges from 
400,000 to over 900,000 barrels in peak years. A 
large amoimt of these are canned as sauce or juice. 

Preparing land for cranberry' growing costs 8300 to 
8500 an acre. After the peat bog has been cleared, 
a reservoir must be built to flood the bog whenever 
necessary' to protect against frost and insects. Ditche 
are needed for drainage, and a deep layer of fine 
sand must be scattered to keep weeds donm. Cran- 
berry' cuttings, set out in rows 12 to 15 inches apart, 
will bear a first crop in three to four y'ears. In fii e 
years they' mtU be in full bearing. A field once prepared 
needs little cultivation and almost no replanting. 

Cranberries, as well as blueberries and huckleber- 
ries, belong to the heath family (JEricaceae). The 
familiar cultivated species, native to Xorth America, 
are the large cranberry' {Yaccinium macrocarpum), and 
the small cranberry (Vaccinitim oxycoccos). The small 
cranberry' is also found in Europe and Asia. 

The cowberry' (_Vaccinium vitis-idaea) is sometimes 
called the “mountain cranberry'.’’ But it is not a true 
cranberry'. It is found in northern Europe and Canada. 
It is also called fo.xberry, x'ineberry', and lingenberry. 
Crane. Through the still waters of open marsh 
lands the sandhill crane wades on stiltlike legs. His 
long neck erect, he scans the countryside with keen 
ey'cs for signs of danger. Then he lowers his head and 
searches the water. Out darts his neck, and his 
long daggerlike beak holds a frog or a salamander, 
which he swallows in one or two 
gulps. At other times he seems 
to prefer dry land and can be 
seen striding across fields, 
catching lizards, mice, and 
grasshoppers, or making a meal 
of com and other grains. 

Among the wariest of birds, 
he detects the faintest sound 
or sight of danger. With a few 
long running strides, he takes 
slowly' to the air, flapping his 
wings in a lazy' rhythm. He al- 
ways flies with his neck and 
legs stretched out in liu6 
his body' so that he resembles 
a great flying cross. At the same time he utters a 
booming tremulous call that can be heard long after 
he has flown out of sight. 

This haimting, trumpetlike voice is produced in 
a remarkable tvindpipe, the first part of which is 
coiled and twisted like a hunting horn within the 
keel of the breastbone. From the lungs to the throat 
this windpipe may' be fully' five feet long. 

In spring, the male cranes bow and strut before 
the females in a strange dance of courtship (for il' 
lustration, see Birds). A female lays only' two or 
(rarely') three eggs a season in a nest that is often 
a mere depression in the ground, lined with grass 




snri weed stems On Florida cr 

latching thcjoung ' 
are fully clothed 
with down on 1 can 
run about m a few 
lours By fall they 
can take their place 
with the adults be* 
bind the trumpet- 
ing leader on the 
bag southward 
flight in single file 
CTia\ formation. 

Oanes are often 
mistaken for herons 
(i«« Herons) 

Though resembling 
herons outwardly, 
cranesarebmltmore \ 
like their closer rela- 
ti es the rails and ^ tAi'i 
the coots The crane 
las compact plum- 
age and the hind 
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region and northern 
Saskatchewan and 
Winters in Texas 
The European 
Crane {3/fjaforntj 
sms) an ashy gray 
bird with blackish 
throat and face, 
grows about four 
feet tall About the 
same size is the 
.ed crane 


(Baleanca pavomna) 
of Afnca The head 
IS topped with a 
high tuft of yellow 
feathers Australia a 
native companion • 
(Antigone ruii- 
cunda) called brolga 
by the abongmes 19 
a large gray crane 
with a red patch op 
the back of its head 

to ue. .bo,-, th. frf 

level of the three ssu OK<(ea»k<*Sw«na«(C**rtM Ta* tr* follows plowmen 

Iwnttoes But the wi»b»r»ed»#«a4»«ftMV« after insects 

heron has fluffy plumage, and the hind toe is on CRAtVFtSlI The crawfish (also called crayfish ) 
tie eame level as the front toes The crane flies is related to the crab shnisp and prawn and closely 
Jith neck out straight the heron, with neck cuned resembles the lobster m general appearance It has 
crane divides its time bet'veen land and water, been u«cd as food all over Europe for many centuries, 


but the heron is rarely found away 

from the water 4 edge 

Craaeg form the family Gruidoe 
W tk 18 known species two are 
*orth Amencan The sandhill 
Crane (Crus canadctwia) is slate- 
*^y with a red face and stands 
tbiwand one-half to four feet tall 
ft breeds from noitheastmi Cab 
forma IVisconsm and Michigan 
to southern Canada and Winters 
“the Gulf states and Mexico 
faere are two subspecies of the 
saadh^ crane the Florida crane 
*00 the 1 ttle brown crane The 

Wtet as 5aj ag 

threatened with extinction 
y man s destruction of its breed 
g grounds the sandhill crane 
trumpets m areas that have 
not toQwn Its voice for 50 years 

twn education. 

less fortunate is its magnificent 
“ the whooping crane (Grus 
now one of the rarest 
°rtli Amencan birds A white 


PARTS OF A CRAWFISH 



and in France where it attama a 
large sue it la extensively bred 
The crawfish lives in fresh- 
water ponds lakes and atresms 
and often burrows in the soft 
earth of their banks It feeds upon 
insects snails tadpoles and other 
aiuinals and devours dead or de- 
caying otganisma 
The body is covered with a 
hard homy shell of cAifin m- 
cnisted with Lme The shell is 
jointed and is thick and hard be- 
tween the joints but the cover- 
ing of the joints 13 thm and flexi- 
ble BO that the hinder part of 
the body, or abdomen can be 
folded like a roll of paper The 
tail 13 jointed and resembles an 
open fan It 13 used with a for- 
ward thrust to shoot the crawfish 
backward through the water The 
rounded eyes are on short movable 
stalks and each eye patch is com- 
posed of hundreds of simple ejes. 

Just behind the eyestalks are 
the antennae or feelers— two long 
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the base of the feelers, here are the jaws and five 
other pairs of mouthpieces which assist in biting or 
holdmg food Six pairs of jointed swimmerets are 
attached to the abdomen. 

The eggs are attached to the swimmerets of the 
female and earned for several weeks till they hatch. 
For some time after hatchmg the joung cling to the 
mother. At first each looks like a little round white 
ball. Later the ball becomes oval, with curious 
pouches on its surface, then this changes to a creature 
with a big head, short tail, and promment exes. Later 
a shell forms winch is molted or shed as the animal 


grows, until the adult stage is reached. After the 
first year the shell is molted and renewed anniiallv. 

Several species of blind crawfishes hve in caves, one 
species being found in the hlammoth Cave, Ken- 
tuck3’-. There are crawfishes in South America but 
none in Africa, although one species is found on the 
island of Madagascar. They are absent in most 
parts of Asia, but are found in Australia and Xew 
Zealand, where some forms attain a laige size and 
are used for food. 

Scientific name of European genus (also found on tho 
Pacific coast of ^ortli .imenca), A-stocu^ , of American genm 
(east of the Sierra Xeiada Mountains), Cambarus 


CREDIT— LIFE-BLOOD of COMMERCE 



on a^Idera‘sMlJ S^'^^MaiiiUactimng, transportation, commerce, {s'jmni, 

and other great financial institnhons as its fonndftSi^ t m credit rest upon’ We usually thmt of 

man when he speaks or signs his name credit depends upon the integrity of the are'Sp 

oaer lae simple words, **I promise to pay.” 

QREDIT. n you buy a week’s supply of food at the 
^ grocery store and teU the clerk to “charge it to my 
account jou are bu3-mg goods on credit. If instead 
j on give him a checl for the amount, yon are nsmg 
the commonest form of “credit instrument.” If 

5nPnH O lejTVrO OTVkrai«<.%l. -a . . _ J VIA 


spend a large amount, say several means “to believe or trust.” Credit, therefore, 

for new furmture, von may give a chpct fn i f^efined as “belief in the truth of a statement, 

-r _ . cneck lor onlv narf. nr „• n r i> i. : tmnrac- 


t t “7 ’ ^'ciai nunorea dollar: 

for new furmti^ you may give a check for only part 
of the amount, but give one or more notes for ^ 
balance, thus nsmg another form of credit instrument. 
If J ou to buj' a house and lot, you may still use 
a check for the fct paj-ment, and give the seller a 


tnmigage to secure the pajunent of the balance; the 
mortgage is e\ndence of 3'our indebtedness and the 
holder of it has a claim or lien against the property. 

The word “credit” came from the Latin credere, 
which means “to believe or trust.” Credit, therefore, 


uciuicu as oenei m tne irum oi a < 

or in the Eincerit3" of n person.” In business transac- 
tions, credit means confidence that men will take care 
of their future obligations. Business men speak of 
credit ratings to indicate the degree of confidence m 
which a man is held. The common expression A-L 



denoting etcellence, waa the symbol used by Uoyd s 
of liOndon for the best \\ooden ships 
In business the essence of a credit trsnsaetion is 
that goods or money me deli\ ered against a x^oimse to 
return them or their equmilent i alue in the future 
Credit 13 the hfe-blood of commcrre and Credit fa 
the heart and core of tho modern busincas structure ’ 
are statements frequently heard ^ ithout credit great 
business corporations would be impossible (or no one 
man could supply all the capital needed for them 
hor ciould there bo enough money in the worid to 
carry on the ordinary basmess transactions It is esti- 
mated that 50 to GO per cent of the retail trade and 
more than OO per cent of the ivhole«ale trade of the 
United States are settled by checks drafts and other 
credit instruments The whole machinery of bonking 
including the use of bank notes aa moncj is based on 
credit m its various forms (««« Banks and Banking) 
Credit Instruments Defined 
In Its simplest form, namely, the purcho'e of goods 
against an etpreased or implied promi'o to pay the 
use of credit invch-ca no credit mstnimcnts The 
householder who makes his duilj pufchasc* from 
butcher and grocer, and pays hii accounts Kler is 
using boo^ credtf sometimes he is said tobebu)’ugon 
open aeectinf But if ho uses n ^Tittea agreement or 
contract of any kind, he is using a crtdU in*trumeal 
ts a result of the gradual spread of credit in modern 
b isicess almost all forms of credit lostrutnents are 
negotiable either by custom or by statute Tho terms 
negotiable paper and credit in«lrunieat are not how- 
eicr mterrhangoable A credit instrument such as a 
note, may be drawn m such a nay that it is not 
aegotiahle, it may be pajable ordy to tho payee, 
without giving him the n^t to transfer his claim 
Xo be negotiable, a contract must be transferable 
by dehvery or by indorsement and must be enforce- 
able by the new holder, without notice to the original 
uiaker Under the laws of most states, negoliabte 
piper 13 restricted to contracts which represent money 
or perform the functions of money A warehouse 
receipt for "i thousand bushels of wheat may be 
sssigned and may be the basis of credit, but it is not 
a negotiable instrument The law aays that the mere 
possession of a warehouse receipt is no proof of owner- 
ship of the goods described The holder must be able 
to prove his title, in other words, the finder of a ware- 
house receipt has no legal claim to the goods On the 
contrary the finder or thief who holds a check wnote 
“I proper form though his own title ls not valid may 
pass a valid title to a new and innocent bolder 
A check (also spelled cheque) like all other forms 
« negotiable paper, may pass through the hands of 
seutal owners either by dehvery if it is made pay- 
ible to hearer, or by ‘ indor'ement ” if payaWe lo an 
lad vidual The word mdorsement comes frcun the 
Utm ta meaning ‘ m or “on and dwrum meaning 
Dick ’ The payee the person to whom the check w 
payable, signs bs name on the back of the check, at 
toe left Ox upper end, thereby assigning bw rights to 
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the money it specifies If he signs merely his name, it 
*9 a blank indorsement' , if he wishes payment made 
to a particulai person, he may write Pay to the order 
of John Jones, and sign his name directly below, 
this IS called ‘ mdorsement m full ’ or ‘ restrictive 
indorsement Checks may be indorsed "For deposit” 
or ‘ For deposit to my account," followed by the 
Bgnature, such checks are no longer negotiable, and 
must be credited to the account of the payee by his 
bank There h no legal restriction on the number of 
indorsers Each indorser releases his rights to the 
money but he also assumes thereby a full liability 
for the amount to the next holder 

Bills d( Exchange or Drafts 
A check IS legally defined as a bill of exchange 
drawn on n bank and payable on demand Bills of 
exchange arose out of the needs of foreign trade in 
the Middle Ages (see Foreign Exchange) In its sim 
pleat form a bill of exchange is an unconditional order 
in writing addressed to a person or corporation 
ordenng him or it to pay a sum of money on demand 
Or at a certain time "pecified A ‘ domestic” or 
‘ inland bJI is the same as a foreign bill except that 
It IS drawn and payable withm the some country In 
ordinary busmess use the term ‘ biU of exchange ’ has 
been replaced by the word ‘ draft ’ or ' draught ’’ 

The drawee (the person who is asked to pay) is 
under no obhgation until be has accepted the draft in 
wntmg usually by wntmg on the face of the bill his 
name the date and the word ‘ accepted ” By accept- 
ing the draft the drawee promiserto pay the amount 
and the draft n thereafter negotiable Sometimes 
drafts particulai ly those arising out of the sale of 
gpods.arecaUed' aeccptancea ’ or “trade acceptances ” 
Notes drafts bills of exchange, and acceptances are 
all popularly described aa commercial paper In a 
strict sense this groupmg is incorrect, in ba^ng this 
term is restricted to such negotiable instruments as 
arise out of commercial transactions A note given to 
cover a speculation in real estate or ui the stock 
market is not commercial paper m the hanking sense 
In the Umted States the federal reseiA c hanlu make 
this distinction (see Federal Reserve System) 

Drafts or acceptances accepted by a bank are known 
os ‘ bank acceptances ' They may arise in various 
ways For example, a shoe manufacturer sells a car- 
load of shoes to a retail merchant and draws on him 
for pigment in 60 days The retailer makes definite 
arrangements with his bank lor payment of the draft 
at maturity, perhaps out of funds which he already 
baa on deposit with the bank, or out of funds which 
the bank wiU lend him In either case, the bank 
accepts the draft thereby obUgating itself to make 
the payment The manufacturer can now discount the 
bank acceptance at his own bank more readily than 
U it had bwn merely accepted by the merchant Bank 
acceptances are used mostly to finance foreign trade 
A letter of credit is sUU another form of draft, but 
instead of specifying an amount to be paid, it sets a 
piaTwnnm not to be exceeded It is an order from a 
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bank or banker, addiessed to one or more corre- 
spondents in the same country or abroad, instructing 
them to make pajnnent to the holder of the letter upon 
proper identification. Each paj-ment is noted on the 
letter, so that any banker may see at a glance how 
much has been paid agairrst the total credit. Letters 
of credit, used chiefly by travelers, are not negotiable; 
payments may be made oirly to the person named on 
presentation of the letter. The purchaser arranges so 
that his battk will be reimbursed for the amount he 
draws against the letter. Usually the customer leaves 
money on deposit, but he may arrange a loan to cover 
money drawn, the loan to be repaid when he returns. 

Travelers checks are reall}'' a form of letter of 
credit. They were originated by express companies for 
the convenience of travelers using small amounts, 
but are now commonly issued by banks as well. The 
buyer writes his name on the cover which holds the 
coupons; when he cashes each coupon, he must sign 
it in the presence of the correspondent. Banks usually 
charge a small fee for issuing letters of credit and 
travelers checks. 

Credit Instruments Based on Promises 
All the credit instruments so far mentioned repre- 
sent one group; they are all orders of some kind, all 
derived fromthedraft. 

The other large group 
of credit instrumente 
represents promises; 
they are all derived 
from the ordinary 
promissory note (see 
Percentage and In- 
terest). Apromissorj' 
note may be mdorsed, 
and is then negotiable. 

Kotes issued by gov- 
ernments, or by banks 
under government 
supervision, require 
no indorsement; pre- 
sumably their credit 
is better than the 
credit of any indmd- 
ual. Almost all kinds 
of paper money are 
promissory notes. The 
face of the United 
States one dollarsilver 
certificate, for example, certifies “that there has been 
deposited in the treasury of the United States of Amer- 
ica one silver dollar pat/abk to the bearer on demand." 
(See Money.) 

Staple promissory notes have no security other than the 
good faith of the borrower. FrequenUy notes are secured by 
the deposit of property as collateral. The holder of the note 
then has a legal claim, called lien, against the propert}' until 
the note is paid; and, if the note is not paid as provided, 
he may take steps to acquire possession of the property! 
Collateral notes are the same as collateral bonds except that 
they are payable in a shorter time. In fact, all notes repre- 
sent loans of comparatively short duration. Bonds, on the 
other hand, are for longer terms. Ordmanly bonds are se- 


cured by property, although government bonds and certain 
otheis may be unsecured. A mortgage bond, secured by a 
claim on land, buildings, railroads, or other specific physical 
property, is the highest type of corporate bond. Debentures, 
or debenture bonds, usuallj- are not secured by a lien on any 
specific property. (See also Stocks and Bonds; Cooperative 
^cieties; Installment Buying.) 

CrE'OSOTE. In American countries most raiboad ties 
are made of wood preserved by treating it with creo- 
sote oil, or “dead” oil. This is called “creosoting.” This 
colorless or brownish oil is a product obtained m dis- 
tilling wood, coal, or shale. Coal-tar creosote is used 
to present raiboad ties, telephone and telegraph 
poles, and other woods exposed to the weather. The 
wood is placed in airtight tanks, and the oil, heated 
until it is a heai'y vapor, is introduced; the vacuum 
and heat drive out all the moisture in the wood and 
saturate it with the oil. Disinlectants and animal dips 
also are made of creosote oil, and heavier creosote can 
be used in oil-burning engines. Creosote from beech- 
wood is valuable in dentistry and medicine, especially 
in lung diseases. Creosote is used to preserv'e meats, 
and so gets its name from the Greek words “meat 
preserver.” The wood smoke used to “smoke” hams 
and bacon in the old “smoke-houses” derived some 
preserving value from creosote. 


Crete. The rugged island of Crete, in the eastern 
Mediterranean, was the seat of an ancient culture 
and one of the steppingstones by which the arts and 
sciences of Egypt and Asia passed over to Europe 
(see Aegean Civilization) . Excavators have uncovered 
ruins, telling the storj' of the wealthy, powerful, and 
highly developed civilization that arose there nearly 
5,000 years ago. At the ancient capital, Cnossus 
(Knossus), they have laid bare the remains of the 
great palace of King Minos, which are so intricate and 
vast as to suggest an explanation of the legend of 
the labyrinth in w'hich the Minotaur was imprisoned. 
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CrPte 160 miles long and from 7 to 33 nnlw 
13 the fourth largest I'land of the Mediterranean 
A high chain of mountains, snow-crestcd for nrach of 
Ihejear, forms the backbone, fallmgawaj in gradual 
dopes on the northern side, and on the Boutb brerk 
fflgmprccipitousclifTstoarockj 'hoie Inthecenter 
njes Afount Psiloriti (8 000 feet) the ancient Mount 
Hi where Zeus according to one Greek legend nas 
bom Numerous springs natcr tlie 'vallejs, which 
would be highlj productive if the agriculture were of 
am but the rude=t sort Vines and groves of olive 
lemon and orange trees are grovni on the lower hills 
and lowlands 

Tlie Cretan people are primitiv e and mosUj ilhter 
ate Centuries of warfare have left them more lutk 
ward than their remote ancestors Under the rule of 
the Tuiks most of them became Mo»lcms l^it toil iv 
about two thirds of the I'bnd a inhabitants are of 
the Greek Orthodo’c faith Tlic Mo'lcras still pre- 
dnimnate m Canea (Khanai), the capital and m 
Candis (Herakleion), an important trading cit> with 
a new and modernised port The manufacture of 
toilet preparations and the export of garden products 
and oils are the pnncipal industries 
Greek mvaders overthrew the ear]> Aegean civih 
uhon before 1000 8 c After the breakup of the Ro* 
Me Empire the island passed to the Saracens and 
««me a nest of pirates Reconquered by the Bj- 
JWtine, or Ea«t Roman, Empire in 900, it became a 
prt of the Spoil of the A enetivns in 1204, during the 
ioimh Crusade In 1000, after a 20 veara’ siege— 
the longest m modem histoiy, in which ICO 000 men 
»ere kiUed or wounded— the Turks took Candia and 
the whole island 

From that da) almost until the present, in«urrec» 
^ followed insurrection and the Christian and 
.loslem population were often fighting each other 
result of the Balkan 33 ars, Turkej ceded 
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"te to Greece In 1941, after the conquest of the 
rwk mainland German parachute tioops spectacu* 
m invaded the idind in the face of British defenses 
held Crete until the w ar ended Population 
ua jlcemiLs) 462124 (See oHo 33 orld 33 ar becond) 
GRICSEt The national game of the Bntish is 
cket just as l^aselnll is tlie natu nal game in the 
united States In Great Brit im and in the British 
oniMlxij, Ipjrn to play the ginie as sotn as they 
nimiitalat Evei> school, colHi.e iml university 
_ ? '^‘■'‘ket teams anil later the profession ils pii>- 
tl ' for cricket “fans ’’ Cricket is also 

raua by many big amateur clubs 
u ® 'f'cket field consists of a wide stretch of turf, 
firir park In the middle of the 

"witkets," 22 jards ajiart and facing 
A wicket consisU of three ‘slumps" 
stjTiri pieces of wood) of equal thickness, 

^ ;°5 Upright 27 to 28 inches out of the ground 
totiir.''’'^''.” the two outer stumps is eijdit 

"ic the thud being midway between L>- 

jjj. ^ giooves acio<s the top of the stumps 
° pieces of Wood called “bails,” each foiu to 


PLAYING POSITIONS FOR CRICKET 
• TMIO MAN 


• SHOUT si r 




• WlCltfI«EM« 
£»*TS»UN 


M 


OUMriiE 
• SQUARE lEG 




MOON* 




• MERAuaorr oeerwdon* 

AU fi«14iu positumt except the wicketkeeper ind bowler 
ere oemed eccotUiat the defeasiwe erett occupied by tt 


four and one-half mches long A whitewashed "crea'e," 
eight feet eight inches long is drawn on the turf m 
line with the wicket* This is called the “bowling 
creaAe’ A buniltr bne the 'popping crease,” is 
diawn four ftcl from the wicket and parallel to the 
bowling create The*e two lines correepood to the 
batter e Sox in baAcball 

The bat u«ed in cricket is usuallj made of willow 
Its length IS limited to 38 inches but 36 inches is the 
usual sire It has a handle 14 inches long made of 
spliced cane and a fiat bUde inches wide end 22 
inches long Its weight vanes between 2j and 
pounds Tlie IviU is made w ith a core of cork, around 
which ate wound lijeis of fine twine and thm coik 
shaviDgs until the propei Eire is reached A cover of 
heav) ted leather is sew ed on with siv parallel seams 
The hall about tlie size of a baseball, mu*t weigh 
not levs Uan 5| ounces nor more than 5j ounces 
anil must lie not la's than 9 inches nor more than 9\ 
md es in ciicumfcience 

Tlic Rime IS plajed by two teams each consisting 
of 11 men Sulistitutions can be made oiilj fut in- 
jured play lib Till captains “toss up” for iniiimisaiid 
the nuiiuug side lus the choice of Ixittmg oi fielding 
hist Two men aie alwa>s at bat at the same time 
one at each wicket The batten,, oi ‘ «tnkei-s ” must 
keep one fnot between the bowling crease and tlie 
popping erei“c 

The bowler” eoriesionU to the pitcher in ba'e- 
ball He ‘ bowlv b> leleasmg the ball after taking a 
♦holt tun from behind the bowling crease at the oppos- 
ing wicket Bowling differs from pitching m that the 
arm mu*t be kept straight when raised above the 
nhoulder— the bill must not be thrown The object of 
tlie bowler is to hit the opposite wicket with the ball 
after it has bounced once off the ground in front of 
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the wicket. The batter’s object is to protect his 
wicket bj' striking the ball out of the way or by let^ 
ting it glance off his bat out into the field. There 
are no “foul lines” in cricket and the fielders are 
scattered around on all four sides of the wickets. 
.After the bowler has pitched she times, the umpire 
calls “over,” and another bowler at the opposite 
wicket takes the ball and pitches in the reverse di- 
rection, while the second batter defends his wicket. 

Runs are scored when a batter at one wicket strikes 
the ball and exchanges places with the other batter, 
each exchange counting a nm. The most runs allowed 
from one hit. however, are six. A batter is out (1) if 
the bowler hits the wicket with the ball and dislodges 
a bail; (2) if the ball, after it is struck by a batter, 
is caught by any fielder before it touches the ground ; 
(3) if a batter gets outside the popping crease and 
the wicketkeeper, who corresponds to the catcher in 
baseball, knocks off a bail with the ball or uith the 
hand holding the ball; (4) if a batter stops with his 
legs or body a ball which in the judgment of the 
umpire would have struck the wicket; (5) if a batter 
knocks a bail from the wicket while batting; (6) if 
a bail is knocked off the wicket by any fielder who 
holds the ball, while the two batters are trjdng to 
make a run. In the last case, the batter who is 
nearest the wicket where a bail is knocked off is out. 

“Extra runs” are counted by the umpire if the 
bowler throws the ball beyond the reach of the batter, 
or if the bowler gets outside the bowling crease, or if 
he jerks or throws the ball in an overhand pitch. 
Runs maj' also be scored if the wicketkeeper fails to 
stop a ball, letting the batters exchange places. 

Each team stays at bat imtil ten men are out, the 
eleventh man having no partner at the opposite 
wicket. The game usually consists of two innings for 
each team, which sometimes makes a match last for 
three days, piling up enormous scores. 

Although cricket is generally considered by Amer- 
icans a much slower game than baseball, it calls for 
long training and great skill, especially in batting 
and bowling. Expert bowlers produce the same effect 
as a “emwe” by gix-ing the ball a twist so that it 
breaks when it strikes the ground. Greater ac- 
curacy is said to be required for bowling than for 
pitching in baseball. Batting in cricket also gives 
more opportunity for “placing” the ball, since the 
field on all sides of the batter is “fair ground.” No 
player wears gloves in cricket except the wicket- 
keeper and the batter. 

Cricket. The cheerful chirp of these insects is 
so pleasant to most people that the expression “as 
merrj' as a cricket” has become a proverb. In his 
famous story ‘The Cricket on the Hearth’, the novelist 
CharlK Dickens makes the plot center about a cricket 
who sings when things are going smoothlv and is 
silent in times of trouble. The Chinese believe it is 
a creature of good omen and predict wealth for the 
house with manj- crickets. 

Tliere are several different kinds of crickets. 
Most of them do not fl\-. Hard, shiny wing covers 


FIELD, TREE, AND MORMON CRICKETS 



The field cricket (left) is the familiar black insect th^ some- 
times invades houses and chews holes in clothing.^ is a 
female. The slender-bodied tree cricket (right), with ils pme 
green coloring, is almost invisible, but its song is one of tee 
loudest and most persistent of all insect concerts. 



This is a female Mormon crickeL The spearlike organ 
end of the body is the ovipositor, by which it lays eg^ 
in the ground. Mormon crickets are very destrucuve ot aops. 


lie across the back. Under them are a pair of tin}, 
useless wings which have lost their power for flight 
though the insects are e.xtremely quick and liyeh- 
With their long hind legs they can jump consider 
able distances, and they scoot through grass and 
weeds with amazing speed. The antemiae are long 
and slender. 

The straw-colored house cricket of Dickens’ stor} 
is a European insect. It has been introduced info 
the eastern United States. The common field cricket 
is found throughout the United States and southern 
Canada. It is black, about an inch long, with anten- 
nae longer than the body. It feeds chiefly on plant 
foliage but will eat other small insects, and it has 
a fondness for starched clothing. During the 
mer it lives in s unn y fields. Under a clod of earth 
or a stone it digs a burrow with a small chamber at 
the end. Here it takes shelter when it is not foreg- 
ing for food. It loves warmth and if it can find a 
cozj' comer by the stove or fireplace it will sp8° 
the winter in a house. Most adult crickets die m 
the autumn, however, after the female has deposited 
her eggs in the ground. The eggs hatch the following 
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summer The young known as nymphs resemble the 
siults but they do not have wings They grow to 
adult sire in a senes of molts The males are quar 
relsome especially during the mating season Th^ 
strke wth their antennae and leap at each others 
hells biting furiously 

n e familiar song of the cricket is pioduced b> 
the n ale who scrapes the roughened surfaces of the 
mug covers against each other (for illustration tee 
Insects) The female field cricket cannot sing but 
she 13 a good Lstener The ' ears are located on 
the ms de of the front legs 

The bttle brown field onckets only half an mch 
long sreevenmorenumerous than the black crickets 
Thei habts are similar The snowy tree crickets 
ate a debcate hght-green color Unbke the field 
snd house crickets they Lve in elevated positions 
in h gh bushes and trees They feed on aphids scale 
la-ecti and decaying plaat tissue The fcoiafes lay 
the r eggs in the bark of twigs causing eons dcrable 
damage to the plant 

Mthough the tree cricket la seldom seen its song 
IS one of the most familiar of night sounds m bte 
luramer and fall It consists of a monotonous high 
pitchd IreaWreoWrcat repeated mdefimtely The 
female has no auditory organa to hear this concert 
She IS attracted to the male by the odor of a gland 
Thch exudes a Iquid as he sings Both field and 
tw crcketi vary tlie speed of their chirps with 
tne temperature An amusing game is to estimate 
the ten perature of a summer evening by using the 
foil wing formula for the tree cnckets accurately 
wiuit the number of chirps per mmute divide by 4 
snd add 40 


Cnckets make mterestmg pets Plant grass or 
cloier ius flowerpot and then press a bmp chimney 
the soil Drop in one male cricket and one or 
more females and cover the top of the bmp with 
to nettmg Pulpy fmit lettuce and crumbs 
®“i't bread will keep the prisoners well fed 
iJne kind of cncket le«s than a quarter of on 
1 ng bvea la ant nests It feeds by cleaning 
* oolea of the ants and the walb of their gal 
^o®*des the true crickets there are other in- 
caUed cnckets The mole crickets look and 
mtw bbek moles They are covered 

. hairs Their forelegs are broadened 

ThciM *^d furnished with digging ebws 

]„ underground m wet fields At night they 
cm uunows and fly about The bbek west- 
boBti/ ^ cnckets also called western grass- 
live closely rebted to katydids They 

Srejt ^ United States At times they do 
alnoEt They were the insects that 

nl, . the crops of the pioneer hlonnons 

Cn V t consumed the pests 

il,i ^ members of the order Orlhoplera to 
cnp;^,^^°®PPcr3 and roaches also belong True 
tame nf ^ family Grylltdae The smentifie 
®ucVet r ®,, °uve cricket is Gryllut <fom«/icas field 
osjimifw, brown field cricket Afemo- 


6ius -palvttnt snowy tree cricket Oecanlkua mieut, 
ant-lOTing cricket Myrmecophila pergandei Mole 
cnckets belong to the family Gryilotalpidae Mormon 
crickets to the family TeUigomidas 
CiRt^iSA (trl^rca) From the south coast of Rus- 
su the Ciimcaii peninsula juts into the Bbek Sea 
It is almost completely surrounded by water because 
the Perekop Isthmus which joins it to the mambnd 
IS only three to five miles wide In the east the 
peniDsuU curves around the ®^ea of Azov an arm 
of the Bbek Sea (For map ice Russia ) 

Dry level steppes a cont nuation of the steppes 
of the southern Ukraine cover three quarters of the 
Crimea South of the steppes rise the Crimean Moun 
tains The highest ridge about 4 500 feet drops 
steeply to the Black Sea shielding the narrow coast 
from cold north wmds The climate here is subtrop- 
ical Sanitanumo and rest homes some of which 
were once czanst pabces line the southern shore 
The brgest cities are Simferopol m the center of 
the pemnsub Sevastopol on the southwest coast 
an important naval base and Kerch in the east 
On the south coast socialist state farms produce 
fruit end tobacco Sheep are raised m the mountains 
Onthesteppes wheat cotton and tobacco are grown 
A poor grade of iron ore is mined around Kerch The 
ch cf mdustry in the towns is fruit canning 
The Crimea was for centuries the home of the Ta> 
tars (*c< Tatars) In IVorld Uar II the Soviet gov 
eromeot accused the Tatars of aid ng the German in 
vasion forces After the war ml04o the government 
deported brge groups of Tatars to S beria and cen 
tral Asia It also reduced the Crimea from an autono- 
mous republic to an obbst (region) of the Russ an 
Republic The government brought in thousands of 
Ukrainians to replace the exiled Tatars In 19a4 the 
Crimea was made part of the Ukrainian Republic 
TTie Tatars lost their independence to the Turks 
10 the 15th century Russia anneved the peninsula m 
1783 and in 1826 built the Sevastopol fortress The 
first famous e ege of this fortress took place in the 
CnroeaD Itar (see Crimean War) In the second 
World War the Germane overran most of the Crimea 
bte in 1941 but Sevastopol held out until July 1 
1942 Soviet armies entered it sgam m May 1944 
In Febiuwy 1945 before the war ended the. All es 
held a histone conference at the Crimean seaside re- 
sort of Yalta Area 10 000 square miles popub- 
tton (1947 estimate) 1 OoO 000 (5ce also World War, 
Second Russia) 

Crimean war (1854-1856) in 1853 Czar Nich- 
olas I of Russia demanded the nght to protect all 
m Turkish territory ActuaUy his pur 
pcse was to extend Russia s influence over the Turk 
ish Balkans and into Turkey itself (.see Balkan Pen 
insub) As a first step the czar s troops occupied 
that part of the Turkish Balkans north of the Danube 
River that is now known as Rumania 
The Turkish sultan counting on the support of 
Gi^t Britain and France refused the czar s demands 
Great Bntain feared its route to India would be cut 
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off if Russia took Constantinople. Napoleon HI. 
emperor of France, was anxious to show that he was 
the true successor to his uncle, Napoleon I. War 
finally began in March 1854. By August, Turkej', 
with the help of Britain, France, and Sardinia, had 
driven the Russian forces out of the Balkans. 

In order to bring the war to a decisive end, the 
allied fleets proceeded to the Crimean peninsula (see 
Crimea). There their troops landed (Sept. 16, 1854) 
and laid siege to the Russian fortress of Sevastopol. 
Severe battles were fought in the Crimea at Alma, 
at Balaklava (immortalized in Tenn 3 ’son’s poem ‘The 
Charge of the Light Brigade’), and at Inkerman. 
During the siege of Sevastopol disease took a dread- 
ful toll of French and British troops. Florence 
Nightingale’s heroic work as head of the hospital 
service did much to improve conditions (see Nightin- 


gale, Florence). Not until September 1855 was the 
smoking ruin of Sevastopol in allied hands. 

In 1856 the powers signed a treaty' at Paris. The 
new czar, Ale.xander II, withdrew all claims to Bal- 
kan territoiy. The Black Sea was neutralized. Tur- 
key' was admitted to the family' of European powers, 
the sultan promis'mg to treat his Christian subjects 
according to the public law of Europe. At the peace 
conference the powers agreed also to the Declaration 
of Paris abolishing privateering on the sea and allow- 
ing trade in neutral goods in time of war, barring, of 
course, contraband of war. 

The Crimean War and the peace that followed it 
did little to settle the Balkan problem. The sultan 
soon proved unwilling to treat the Christians as he 
had promised, and Russia took the first opportunity 
of resuming its advance to the south. 


DAVY CROCKETT— PIONEER and POLITICIAN 


^ROCKETT, Da™ (1786-1836) . 

In history and in folklore 
Davy Crockett stands for the 
spirit of the American frontier. As 
a y'oung man he was a crafty' In- 
dian fighter and hunter. For 
many' years he was nationally 
known as a political representa- 
tive of the frontier. He sen'ed 
two terms in the Tennessee legis- 
lature and three terms as a repre- 
sentative in Congress. When he 
was 49 years old he died a hero’s 
death at the Alamo, helping Texas 
win independence from hlerico. 

In addition to his real achieve- 
ments, Crockett is the hero of 
many fanciful stories. He started 
some of them himself, because he 
loved to tell “tall stories.’’ Other 
tales were started by his political 
supporters. In Crockett’s day 
everyone admired a man who 
could kill hears or debate in Con- 
gress with equal skill. The Amer- 
ican people enjoyed all the Crock- 
ett stories, real or imaginary. 

Boyhood in the 
Tennessee Wilderness 

David Crockett was bom on 
Aug. 17, 1786, in the eastern part 
of what is now Termessee. His father was a Rev- 
olutionary War veteran, and Da\y was the fifth 
son. When the boy was about seven, a spring flood 
washed away his father’s gristmill. The family moved 
to Jefferson County, and John Crockett opened a 
log-cabin tavern. 

In all pioneer families the children had to work as 
soon as they were able. When Davy' was 12 hisfather 
hired him out to a Dutch settler who was moving back 
to Wrginia. Da's'y'’s job was to drive the livestock 



Even as a congressman in Washington, 
Davy Crockett dressed as a frontiersman 
m moccasms and fringed buckskin clothes. 


over the 400-mile route. When 
they arrived, the Dutchman per- 
suaded Dax'y' to stay' and work 
for him; but Davy' became home- 
sick and ran away'. He joined a 
wagoner carrying goods west and 
arrived home safely. 

The ne-xt fall Dax’y' started 
school; but after only four days 
he had a fight with a fellow stu- 
dent. Fearing the schoolmaster 
and his father would punish him 
for fighting, he ran away. He got 
a job helping drive cattle to Vir- 
ginia. In Virginia he worked for 
farmers, wagoners, and a hat- 
maker. After two and a half 
years, he returned home. He had 
grown so tall that his family did 
not recognize him. 

Young Man of the Canebi^cs 
Davy was now nearly' 15 and 

approaching sLx feet in height. He 

was very' strong. In thoK days a 
boy' either worked for his father 
or turned over his pay' to him if he 
worked for someone else. Davy' s 
father promised him freedom fm® 
this obligation if Davy' would 
work a year for men to whom ms 
father owed money. , , 

After Davy' worked off these debts, he continued 
with his last employer, a Quaker. He often borrow w 
the Quaker’s rifle, and he soon became an expert 
marksman. From his wages he bought new clothe, a 
horse, and a rifle of his own. He began to take pa 
in the local frolics and shooting contests. h>eig 
bors would gather to help a family build a cabin or 
shed, and a frolic usually' followed. The dancing 
would sometimes last all night. The prizes at the 
shooting contests were quarters of beef. A contes - 




>S14a' 


CROCKETT 


&nt would pay 25 cents foe a single shot at the 
ta^et and the best shot s^on the quarter of 
beef Dav} a aun became bo good that more 
than once he won all four quarters of beef 
The Bon of Davy s employer conducted a 
school near by For six months Davy went to 

schoolfourdajsaweekandworkedtwo Ev 
cept for the four days of school he had attended 
when he was 12 this was all the schooling 
that Davy ever had 

Crockett Strikes Out for Illmsetl 
By the time he was 18 Davy Crockett was 
fully grown Neghbors liked the fnendly 
young man and contmued to call him Davy 
He fell m love with an Irish girl named Polly 
Finley and they were raamed Polly was a 
good frontier wife She could milk a cow tend 
the kitchen garden spin thread w ease cloth 
lew garments and cook the game that Davy 
brought home from hunting 
The bndea family gave the joung couple 
two cows with calves Davy s Quaker employ 
ergave them an order on a merchant for $15 
Davy already owned an old horse and two 
colte He rented a farm and built rude futni 
ture for their log cabin 
The r attempt at farming did not pay weU 
and Davy began to feel crowded by the people 
who had settled m the neighborhood After 
several years he moved his family nowincl^ 
tag two sons to Lincoln County He cleared 
the canebrake from a few acres and built a 

cabin Here the Crocketts lived for two years 
Farming did not take all Davy 8 time In 

the tavern a few miles away he won a reput^ 
tion aa a storyteller His skill with the nne 
kept his family well supplied with turkey deer 

sad bear meat In 1810 Davy again became ttellcss 

He set up a new homestead for his family on 
Creek m Frankhn County about ten rmles south ol 
HTnchester Tenn 


INNING VOTES WITH STUMP SPEECHES 







cola was taken before he got there After some further 
scout ng service he went home 

Crockett Enters Politics 

Crocketts wife died leavmg him with two sons 
and a baby daughter In the neighborhood lived 
Ebzabeth Patton a widow with two small ch Idren 


Jeout and Indian Fl«hter ^^‘^ndELz'abethBOonmaniedand joined their tiL 

In 1812 war broke out between the Ux»^ h households Not tong afterward Crockett moved his 

>«d Great Bntaai The Creek Irrdiaira behemg the ^ 


family to 

of Winchester 

A ne«hl»r who had served as an officer under 
Jackson peisuaded Crockett to support him for elec 
me Tennesseans were aroused tion as colonel of the state miht a In turn he prom 

men Davy Crockett volunteered for 60 days - ‘■r- — Rof<.-ojK».kU,.+ir.n 


ouiixjreat Dniam ine v^reeik 

Bntish would a d them went on the warpaUi Ua 
Aug 30 1813 they captured Fort ’Mims in Alarms 
and killed the settlers who had sought safety there 
The Tennesseans were aroused i£h other fronUeiw 


men uavy trockett volunteered lor w 
Under Andrew Jackson He helped bum and capture 
Indian towns On Dec 7 1813 he fought in the 
battle of Taledego where 17 white men and 4W 
Indians were killed . ■ 

At the end of the 6(May period Crockett 
to Tennessee But he stayed only tong en<^ to 
rest La horse let bis wife and children Bee be wm 
* flli and secure his winter clothing He jej 
Jackson s army as a member of a company of sconti 
After a year of active Bcouting he returned ho^ u 
when he heard that the Americans would altaM toe 
British at Pensacola he rejomed the army Peusa 


tion as colonel of the state mint a in turn ne prom 
ised to support Crockett for major Before the election 
Crockett learned that the man was actually back 
mg his own son for major He declared that in that 
case he wouldn t run against the son for major but 
^mst the daddy for colonel Crockett won the 
election easily and thereafter he was addressed as 
Colonel Crockett 

At h» homestead on Shoal Creek Crockett bu It a 
gnst mill a powder mill and a distillery These 
cost about S3 000 and he had to borrow most of the 
money Not long after they were finished Crockett 
was persuaded to run for the state legislature He 
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spoke at barbecues and frolics during the campaign, 
telling homely jokes and stories. The frontiersmen 
liked him and he won the election. 

The Last Crochett Homestead 

While Crockett was attending the sessions of the 
legislature in 1822 a spring flood washed away his 
miUs and distillen-. He paid as much as he could of 
the money he owed and moved westward again. This 
time he settled in northwestern Tennessee, on the 
Obion River, not far from the Mississippi. near- 
est neighbor was seven miles away. Large and small 
game animals were plentiful. During the first hunt- 
ing season Davj’ shot 105 bears. 

In 1S2.3 he ran again for the legislature from this 
new district and was elected. In this campaign 
Crockett, before an audience of voters, told his op- 
ponent: “I’m gonna have me a huntin’ shirt made for 
the electioneerin’. It’ll be a buckskin shirt fringed 
mighty purty and have two big pockets, each o’ ’em 
big enough to hold a peck. In one I’ll tote a gallon of 
whisky. In t’other I’U tote a big twist o’ tobaccer. 
When I offer a voter a swig, he'll spit out his cud to 
swallow. Then I'll pull out the twist so he can go 
right on chawin’.’’ Such stories as these won the 
support of frontier voters. 

In 1827 he ran for Congress and was elected. In 
1829, he was re-elected on a Democratic ticket headed 
by Andrew Jackson for president. In Washington 
Crockett’s broad, frontier humor proved popular. 
Most of the time he wore fringed buckskm clothing, 
moccasins, and a coonskin cap. His rough, backnoods 
stories and his motto, “Be 
sure j-ou’re right, then go 
ahead.’’ became nationall}' 
known. 

Crockett did not agree 
nith Jackson’s policies on 
banking and the treatment 
of Indians, and he nas de- 
feated for re-election in 
18-31. But his vigorous 
campaign in 1833 again 
carried him back to office. 

Crockett’s fight against 
.Jackson’s policies made him 
a favorite of the UTiig party. 

The Whigs san in him a 
chance to create an oppo- 
nent to Jackson nith the 
same appeal as Jackson — 
son of the frontier and « ar 
hero, a man of homespun 
virtue and rugged honestj'. 

Crockett did not realize 
he was being used in this 
fashion, and he went along 
belie-i-ing all that the shrewd Whigs told him. He 
began to fancy himself a profound political thinker 
and statesman. 

In 1834 he dictated his autobiography, ‘A Narrative 
of the Life of Datid Crockett, of the State of Tennes- 


see’. The book sold well and Crockett dictated an- 
other, an account of his trip through the large eastern 
cities, where the Whigs had warm receptions staged 
for him. In Philadelphia he was presented with a fine 
rifle, which he named “Betg*.’’ When Congrer= ad- 
journed, Da-vj' w ent home, hoping he might be electfd 
president in 1837. In this he was sadly disappointed 
The Jackson forces were too strong for him, and he 
could not even win re-election to Congress in 1835 
Death at the Alamo 

The defeat angered Crockett. He declared that he 
would “quit the states until honest and independent 
men again w orked to the top of the heap.” He left 
Tennessee and set out for Texas to help in the fight 
against Mlexico. 

He arrived at the Alamo fortress in San Antonio 
some time before the Mexican dictator Santa Anna be- 
sieged it on Feb. 23, 1836 (see Texas). Crockett and 
his companions withstood the overwhelming Mlexiran 
force.s until their ammunition ran out. When the 
^Mexicans swarmed over the fort. Crockett killed more 
of the enemy with his clubbed rifle butt. But when 
the battle was over on March 6, Crockett lay dead 
with the other brave defenders of the Alamo. 
Crocodile. In most warm parts of the world deadly 
danger lurks in the rivers, lakes, and coastal marshes. 
Both animals and men must beware of crocoiffies. 
They are huge, flesh-eating reptiles. Tliey feed chiefly 
on fish, turtles, and water birds. They also seize ani- 
mals that come to the water’s edge to drink. Some 
species are man-eaters. All are dangerous when thej 


are cornered. On land they can chase their victin^ 
with amazing speed and knock them to the groan 
with a lash of their tails. 

.In the heat of the day the crocodiles sun themsdvs 
ashore. They look like great gray-green logs, 7 to 


THE CROCODILE’S INVITATION TO DINNER 



‘ ’I.s ‘he crocodile who is abont to dine, but yoo’re wrong. 

from ® Ilas ^ase. He picks leeches and other 

from inside the crocodile’s month, and the great monster, in return, resists the tempfshon to 
close those temble jaws. Crocodiles have no Ups. 



SIS 

30 feet long Close-set, overlapping bony plates cover 
theit backs and necks A tough thick skin covers the 
sides and underparts This part of the hide makes 
Taluable leather Their heads are long and narro« 
ind the snouts pointed In the Americas, crocodiles 
may be mistaken for their close relatives the albga- 
tora In general, alligators are smaller and their heads 
and snools are broader (gee Alligator) They hve m 
fresh water The crocodiles prefer salt water 
The crocodile’s eyes and nose nse above its flat 
head Thus it can breathe and watch for prey while 
it stays under water It has no tips and cannot close 
the mouth tightly A valve closes off the throat m 
front of the air passage to keep out water Then it 
breathes through a passage that leads from the nos- 
tnls to the back of the throat 
The female lays 30 to CO eggs about the sise of large 
hens’ eggs She digs a shallow hole on land near the 
water’s edge and covers the e^ with mud, sand or 
weeds The warmth of the sun and rotting v^taWon 
hatches them Just before the young hatch, the mother 
crocodile hears them “coughing” in the eggs She 
pushes away the mound covering the nest They cut 
their way out of the tough shells with an “egg tooth ’ 
on the end of their snoute The mother leads them to 
the water, and thereafter they take care of themselves 
Crocodiles are about eight inches long at birth Some 
of them live more than 100 years Men hunt them in 
peat numbers for tbsie hides and use the musk glands 
m tnabng perfume The fat has many commercial 
usessJu 

Thelargestspecieeis the Indian crocodile, or gavial 
(Gaiialw gangtticua), 30 feet long This is a timid 
fish-eater The Nile or African crocodile (Crotodylut 
aifofim) IS a man-eater The ancient Egyptians held 
It sacred and embalmed its body Skin hunters have 
nearly wiped it out on the loner Nile, but many still 
aw elsewhere la Africa Another man-eater, the aalV- 
water crocodile (Crocodylu^ poroiut), lives on the 
coastal marshes of southern India and Malaysia It 
often swims far out to sea These two species reach a 
length of 18 to 20 feet Several species Uve in Central 
wd South America, the West Indies, and us southern 
Florida about as far north as Lake Worth The 
^encan crocodile (Crocedylua ocutus), the species 
found m Florida, reaches 1 1 feet in length 
Crocodiles belong to the order Croc^ilui (or I/mr 
The order includes the alUgators, caimans, and 
of America 

Cnocus When winter snows are melting and the 
March winds carry a hint of spnng, the crocus is one 
01 the fii^t flow ers to brighten northern gardens Some 
loom in the fall, but the epnng-flowenng species are 
he best known They show dainty shades of lilac, 
Follow, and white 

These natives of southern Europe and Asia thrive 
“1 almost any climate In addition to the familiar 
Crocus, there are many beautiful cultivated 
ybnds The dned stigmas of one species yield yellow 
^hon This Is used to color and flavor foods, as a 
"ye. and as a medicinal drug 


CROMPTON 

Tbenocnau a genus of the Iris family (,lndac€ae) There 
an shout 7S species mclud OE the sprmE crocus (Crocus 
•rnnis) some of the Dutch hybrids of Crocus rnocetoeus and 
the seStoo crocus (Crocus solirua) The flowers are abowy, 
editaiT leas: funnel-shaped and erect of six nearly equal 
aegments They have three stacnens and the three-celled 
ovary oontauis numerous seeds The graselihe leaves aprms 
up (iXRn the eorm a bulbhbe fleshy stem protected by 
acale leaves (see Bulbs ‘IHibrra and Rootstocks) Crocus 
eortoa should he planted m the fall They should he placed 
two to three inchM apart and three to four inches deep in 
well worked perfectly drained soil free from clay New 
eonns form on top of the old ones Thus the plants tend to 
work out of the sround and must be replanted et ery two 
or three yearn The bloeaonts close \n the shade 
Crocus (trl»(te), K.inc of Ltdu We etiU say 
ad rich ad Croesus” because tbe great wealth of this 
king , who reigned 560-54G n c , made him legcndaty 
He ruled the fertile land of Lydia in western Asia 
Minor Gold from the mines and from the sands of the 
River Pactdua filled the king’s coffers to overflowing 
The Lyduine in the time of Croesus, It is believed, 
were the first of all peoples to com money Industry 
and commerce were developed until the power of 
Lydia extended throughout Asia Minor 
The fame of the splendid court of Croesus at Sardis 
attracted many visitors One of these, legend tells, 
was Solon, the lawgiver of the Greeks The king 
proudly displayed his treasures and asked Solon who 
was the happiest man that be bad met lie expected 
Solon to reply, “Tbou, 0 King " But Solon named 
two or three obscure men who bad lived and died hap- 
pily Croesus was surprised and angry, and said 
Mao of Athena, dost thou count my happine<s as 
nothing! ’ “In truth,” replied Solon, “I count no man 
happy until his death, for no man can know what the 
go^ may have in store for bm ” 

ITiere was indeed great misfortune m store for 
CrocMis Cyrus the Great of Persu, extending his 
\ast domains was soon threatening the kingdom of 
Lydvw Croesus consulted the oracle of Ilelpbi in 
Greece Aireording to the legend, the oracle replied 
' If Croesus goes to war he will destroy a great em- 
pire ” So Croeaus went out to meet the army of Cyrus 
and was utterly defeated He had destroyed a great 
empire, but it wss his own 
TTic old story goes on to relate that Cyrus ordered 
Croesus to be burned alive When Croteus saw the 
flamea creeping upward to consume him, he remem- 
bered the words of the wise Solon and cned out, ‘ 0 
Solonl Sobnl Solon’’’ Cyrus was so moved by the 
story of how Solon had warned the proud king that 
he ordered Croesus to be released and gave him spe- 
cial protection 

Crompton, Sauuei. (1753-1837) The inventor of 
the Bpiamt^ mule was one of three men who revolu- 
tionued the English textile industry His improve- 
ments of the machines made by Hargreaves and Ark- 
wright transformed spinmng from a hand-operated 
cottage industry to the machme-operated factory 
pioees of today Crompton was born in Lancashire, 
En^and Hi* father died when the boy was 10 jean 
old, and he went tc work as a yam spinner to sup- 
port the family He inherited ambition and perse- 
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verence from his mother, and after his da3's of toil 
tramped to Bolton to attend night school. 

The } am produced by Hargreaves’ spinning jenn}” 
was too coarse and rough for fine grades of cloth, and 
j-oung Crompton set about the task of overcoming 
these defects For ten j-ears he earned a scant}- liv- 
ing bj da}-, and by mght worked at his invention, 
which he was obhged to guard from his suspicious 
neighbors. Angry mobs at times threatened to de- 
stroy It. With no money to pay the fees for a patent 
or to secure legal adnce, he was cheated out of his 
rights by manufacturers with whom he made con- 
tracts for the use of his mvention. 

It was 20 years before Crompton had the means to 
set up a small factor} m Bolton, and by that time 


thousands of his spinning machines were in use, with 
no profit to himself. He called his machine the 
“spinning mule,” because it was a “hybrid” combin- 
ing the principles of Hargreaves’ “jerm}-” and Ark- 
wright’s "roller frame.” It produced a finer, smoother, 
and more elastic yam, so Crompton’s invention in 
the end displaced the other. With minor improve- 
ments it is used in ever}- textile mill m the world today. 
Yet aU his life this brave genius and world benefactor, 
who had made wealth for many lesser men, was in 
needy circumstances. Parliament’s tardy grant (m 
1812) of 825,000 was lost in unlucky business ven- 
tures. He di^ in 1827 at the age of 74 in vei}' strait- 
ened circumstances. (See also Arkwright; Hargreave; 
Spinnmg and Weaving.) 


The Puritan PROTECTOR of the ENGLISH COMMONWEALTH 


C ROMtVELL, Oltvee (1599- 
165S). The chief leader of the 
Puritan Revolution in England 
was Ohver Cromwell, soldier and 
statesman. Himself a fervent Prot- 
estant, he joined with the Puritans 
to preserve Protestantism and the 
law against the t}-ranny of Kmg 
Charles I. The kmg was executed 
in 1649. Cromwell was made Pro- 
tector of the Commonwealth of 
England, Scotland, and Ireland in 
December 1653 and held that of- 
fice until his death five years later. 

Ohver Cromwell was bom at 
Huntingdon, in eastern England. 

Bbs father was a well-to-do farmer. 

When Ohver was 17 he entered 
nearby Cambridge University, but he had only a short 
time for study because his father died the next year. 
A oung CromweU at once returned home to farm the 
lands he had inherited. He married Elizabeth Bour- 
chier, the daughter of a wealthy London merchant in 
1620. 

When he was 29, Cromwell was elected to Parlia- 
ment. King Charles dismissed this parliament the 
next year and for 11 years raled as a despot without 
calling parliament at all. Fmally in 1640 he was forced 
to call it again. Cromwell was once more a member. 
He immediately became important to the Puritan 
cai^ because of his rehgious zeal and the vigor with 
which he defended cinl and rehgious hbertiK against 
the king. He was descnbed at this time as “apparelled 
in a plain cloth suit made by a counti}- tailor, his hnen 
plain and not clean, his hat without a hat-band ... his 
voice sharp and untuneable, and his eloquence fiill of 
fervour — ; he was x-en- much hearkened unto.” 
Cromwell as a General 

The people, particularly the Puritans, were grad- 
ually aroused to seek the overthrow of the king’s un- 
checked rule. Early in 1642, when civil war was in 
sight, Cromwell returned to his home and set about 
raising, equipping, and training a “troop of horse” 


(cax-ah}- soldiers). His men were 
full of rehgious fervor. (Each sol- 
dier carried a Bible as an impor- 
tant part of his equipment ) Crom- 
w ell would not allow Roman Cath- 
olies in his army, but he accepted 
devout God-fearing believers from 
all the Protestant churches. For 
the time in which he lix-ed, this 
was religious broad-mindedness. 
This quality was to color his 
whole career as soldier and states- 
man. 

The quality of Cromwell’s tnMP 
of horse was first proved at Hars- 
ton Aloor, near T’ork, in July of 
1644. Prince Rupert, the mo=t 
dashing of the royafist leaders, 
drove the right wing of the Parliamentarians before 
him, but Cromwell’s forces on the left restored the 
balance and won the battle. Cromwell reported after- 
ward; “We never charged but we routed the enemy. 
The left xring, which I commanded, being our own 
horse — sax-ing a few Scots in our rear — ^beat all the 
Prince’s horse. God made them as stubble to our 
swords.” Little wonder that, after the battle, Prinre 
Rupiert gax-e the name “Ironsides” to Cromwell. This 
name was soon commonly used for the soldiers that 
were led by this invincible leader. 

As the Civil War dragged on, Cromwell became more 
and more prominent. He ex-en led a mox-ement for re- 
nialong the parliamentary army as a whole, on the 
model of his own Ironsides. He again won an impor- 
tant and decisix-e xdctory over the king’s forces at 
the battle of Naseby in June 1645. King Charles, 
left almost defenseless, gave himself up early in 1^® 
following year to the Scots, who had been co-operatmg 
with the English to overthrow despotism. Charles, 
himself a Scot, thought he could come to some agree- 
ment xvith them. The Scots, however, turned Charles 
over to the English. 

England was now ruled by the army and its 
leader and by that part of the Parliament of 1640 
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that wai loyal to the PuritiQ ideals This remnant 
the siting members of Parliament nas jointly 
called the Rump Both the Rump and the army 
came to feel that Charles was so untrustworthy and 
autocratic that he must be got rid of Cromwell him 
self was finally won over to this belief and he became 
the chief agent m carrying through und^r the author 
•ty of the Rump Parliament the trial and beheading 
of rte king (16491 

The Rump thereupon proclaimed the whole of the 
British Isles a republic under the name of the Com 
■nonwealth The Scots however now wanted Stuart 
mle and crowned the young son of Charles I Charles 
fl The Irish who were largely Roman Catholic also 
resisted Parliament s authority Cromwell now com 
®4ader m ehief of the army brought the Scots to 
submission at the battle of Dunbar (1650) and again 
year at orcestcr when the Scots were led 
y Charles H He also crushed the Iridi in a cam 
P» ^ that came to a climax m the stonumg of Dro- 
tbeda (1619) This is a blot on Cromwells record 
l°r »11 the sold ere and Catholic priests taken at 
Drogheda were killed 
o Cromwell as Protector 

^^omwell dismissed the Rump m 1653 when it fell 
?” the army Not long after he became the 
of the Commonwealth under the title of Pioteo- 


tor For tie next five yea« he ruled the British Isles 
Tolerat on was granted to all Protestants Even the 
Jews who had been legally banned from the country 
for more than SOO >ears were allowed m England 
aga n snd permitted to carry on their worship pri- 
vately Many reforms were begun The navy was 
made more powerful than ev er before and the govern- 
ment gained great respect abroad 

Cromwell s mle was not a long one Re died peace- 
fully in hw bed Sept 3 I65S The office of Pro* 
lector pa«»sed for a few months to his son R chard 
but Tumble^iowL D ck' lacked his father s force 
and gemus for leadership 

Mnch that Cromwell fought for was swept away m 
1600 when the Stuart rule was resumed by Charles II, 
jet the Protector s work was not altopther in vam 
He had caused the defeat of a tyrannical king and 
be had given a wider measure of toleration than had 
been known before As the British went on m later 
centunes to more and more liberal views m both 
chuidi and state the example of Cromwell and his 
Frotectoiate was not foigotten by them 

Cromwell was imposing in appearance but not 
handsome (be had a promment wart on h s nose) 
Simple IB his bearing at once daring and cautious he 
was hesitant in council yet decisive m action His 
state pohmes were mtenaply practical and decidedly 
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liberal for his time. Though deeply religious, he was 
far from being a gloomy Puritan. He smoked, drank 
wine and beer, hawked, played bowls, loved horses, 
and was fond of music. He had an unswerving tnist 
in God. In his last prayer he gave thanks that he had 
been a lowly “instrument to do God’s people some 
good and God some Eervice.” A close associate said 
of him: “A larger soul, I think, hath seldom dwelt 
in a house of clay.” {See also English History; Charles 
I; Charles II.) 

Croquet and ROQUE. For a simple but challeng- 
ing lawn game, people of all ages often choose croquet. 
The game is simple in principle, 
but play can be surprisingly skill- 
ful and spirited. The equipment 
consists of nine arches and two 
stakes, plus a w'ooden mallet and 
ball for each player. Lawns of al- 
most any size serve as a court. 

The game begins at the starting 
stake (which also serves as the 
home stake). Each player in turn 
uses his mallet to drive his ball 
through the arches in proper order. 

The first player to return his ball 
to the home stake wins the game. 

Driving the ball through an arch 
or striking the turning stake gives 
a player another stroke at once. 

How to Gaia Extra Strokes 

If one player liits his ball so 
that it strikes an opponent’s 
ball {roquet) he may do one of 
three things. He may lay his 
ball a mallet’s head length away 
from the other ball and continue 
play with two extra strokes. Or he 
may either croquet or roquet-cro- 
quet. After plajnng either choice, 
he can take one extra stroke. 

To croquet, the player places 
his ball against the ball of his 
opponent. Then holding his ball with his foot or hand 
he strikes it sharply in order to drive the other ball 
away. To roquet-croquet, the player also places his 
ball against the opponent’s ball and then stiikes his 
ball without holdmg it. This drives both balls in the 
direction the player desires. A rover is one who has 
driven his ball through all the arches but has not 
yet touched the home stake. He continues play on 
his ball to assist his partner and to drive back the 
opponent’s balls. 

The History of Croquet 

It is not definitelj' known where croquet was firet 
pla 5 'ed. iMost historians believe that it originated 
in France, where it was known as paiUe-maille, and 
later imported into England as “pall-mall.” It was 
plaj^ed as early as the 1600’s in both countries but 
in neither place did it have any great popularity. 

Croquet was brought to the United States about 
1870 and it soon spread aU over the nation. The rules 


for the game generally followed ‘Routlege’s Handbook 
of Croquet’, published in England in 1861. One group 
of players, however, wanted a game that required more 
skillful and scientific pla}^. They made changes in 
the rules until they had defused a new style of play 
which the 3 ’' called roqiie (the name was taken from 
“croquet” bj>^ dropping the “c” and “t”). After 1900 
the two stjdes of plaj’’ became two different game:. 
Croquet retained its popularity as a family game, 
plaj^ed for relaxation and social amusement. Boquc 
became a game for specialists, demanding fine skill aird 
strategj'. !Manj' cities now have roque clubs which spon- 
sor annual tournaments governed 
by the American Eoque League. 
How Roque Is Played 
Each of the four corners of a 
roque court is cut off by an angle 
line so that the court has eight 
sides. A wooden or concrete wall 
about six inches high encloses 
the pla 3 dng area. The curbing 
enables the players to make carom 
shots against the sides as bil- 
liard players do. The surface of 
the court is made of concrete or 
hard rolled earth. The principle 
of the game is the same as croquet 
except that each plaj-er uses two 
balls instead of one. Eoque also 
requires greater accuracy because 
the arches are narrower. Each 
mallet has two striking sur- 
faces — one of ivory or hard rubber 
and one of soft rubber. 

Crow. The crow’s worst enemy 
admits that it is clever, probably 
more so than any other member of 
the bird family. In the wild state 
a crow keeps the farmer bug’ 
planning “scarecrows” to keep it 
out of the cornfields. One tame 
crow can disturb a whole commun- 
ity. It is an American citizen and claims as its domam 
the temperate region north of Florida to the Arctic 
coast and west to the arid plains. 

With jays, ravens, and magpies, the crow belongs 
to the family Corvidae. It is aliout 20 inches in 
length and its glossy plumage justifies the adage as 
black as a crow.” Its appetite is its weakness. Not 
satisfied with fruits, seeds, toads, frogs, and snmll 
snakes, it robs fields of newly sprouting com, birds 
nests of their eggs, and even eats jmung chickens. 

Crows mate early in spring and build a large stick 
nest in a tall tree. UTiile the female sits on the spotted 
blue-green eggs (for picture in color, see Egg), th® 
male pro^udes her with food. Young crows eat rav- 
enously and both parents are kept busy: satisfying 
the food demands of their family'. Crows do not 
migrate, but in winter often several thousand will roost 
at some common center, scattering each morning to 
their various feeding grounds. 


PLAN OF A CROQUET COURT 




So wJd bird taken into captivity has more readily 
accommodated itself to domestic life or funushed 
moreintcre^tingentertainmentfor its captors Abom 
thief in his wild state, when tamed he becomes a ven 
table kleptomaniac Be pilfers all sorts of eatable 
and uneatable objects, bright trinkets provmg irresis- 
tihle to him Pet crows are great imitator*, and some 
may be taught to “talk” — to utter several words and 
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seem to use them intelligently Once they are accus- 
tomed to a household, crow s need not be caged 
He fish-crow is smaller than the common crow and 
feeds largely on such water creatures as die and float 
ashore Heisagreategg-eaterandisaconstant menace 
in the heron and ibis rookenes The Florida and 
western crows are smaUer forms of the common crow 
Scientific name, Cotvms brachi/rh^hot 


When CHRISTIAN Fought INFIDEL for PALESTINE 


pRUSADES When 
^ the fierce Seljukian 
Turks captured Jeru- 
salem from the tolerant 
Saracens, la 1071, they 
beganacruel persecution 
of the Christians who 
were among the inhabi 
tants of the land Pil- 
grims on their way to 
the Holy City were 
attacked, robbed, and 
beaten The sacred 
pliMS of the church were 
jwfaacd or destroyed 
To the Christians of 
Etinipe, Jerusalem was a holy spot The tomb of 
Chnst the Mount of Olives, Golgotha and all places 
andthmgs associated with the Ide and death of Chnst 
were u iMred that they were bebeved to possess 
divine powers of healmg and forgiveness So when 
news of the capture of Jersualem came to Europe, 
peat cxciUment and indignation were fell 
The Most Important Speech Ever Made 
The eastern Emperor Alexius, whose predecessor had 
been defeuted and slam by the Seljulaana feared lor 
Ihe safety of Constantinople itself, and sent an appeal 
for assistance to Pope Urban II at Rome A council 
was coiled at Clermont in France, m 1015, and there 
the pope made an eloquent speech, urging his bearers 
to undertake a crusade to rescue the Holy Land. No 
fpeech Ji history has ever had greater results Fired 
with religious seal, clergy, knights, and people cned, 
God wills it’ ’ and pressed forward to offer their 
swords to the cause On their breasts as they went 
snd on their backs as they returned they wcae a 
CTO'S (m Ijitjn crux) of blood red cloth, from which 
their name, “crusaders ’ 

mparations were immediately begun for the long 
journey to Jerusalem, which we call the First 
CruMde (1096^) Many of the common people were 
so deeply stirred that they were unwilling to wait 
'“U the tune set by the council for the begmnmg 
P Ihe crusade At least four separate bands started 
JM the East m gpnng of 1096 A knight named 
“ter the Penniless successfully led a large number 
Of crusaders to Constantmople Another company 
!~“et the leadership of a monk named Peter the 
uamt Was not so fortunate Wholly unprepared for 


a journey of over two 
thousand miles, the his- 
tory of their struggle to 
the East IS one of hard- 
ship, starvation, and 
death More than half 
perished or were taken 
as slaves as they passed 
through Bulgaria and 
few of the many thou- 
sands who started under 
such leader'hip lived to 
see the Holy Sepulcher 
In August 1096 tho 
first real armies of 
knights and princes 
began their march toward Palestine They were in 
four main companies, under such famous leaders as 
Godfrey of Bouillon Robert of Normandy, Raymond 
of Toulouse, and Bobemond the Norman, son of 
Robert Guiscard of Sicily After varying fortunes the 
crusaders reached Constantmople, and after some 
delay, moved on toward Jerusalem After a trying 
and daogeroua inarch aero's Asia Kfmor, the cru- 
saders came at la't within <ight of the city of Antiocli 
with Its hundreds of towers For seven months the 
siege of the city dragged on, besiegers suffered aImo«t 
as mudi as the besieged At last the city was caji- 
lured. But the* sufferings of the crusaders did not 
end The besiegera were no sooner m the city than 
they were themselves besieged by a Turkish army 
under the Seljukian sultan After three w eeka the cm 
sadeia were in a pitiable condition Disea.'e and 
famute thumed their ranks and despair led to loss of 
courage and discipline The outlook seemed hoiieles.-< 
Inspired by a Dteam Storr 
The aihiatioa was saved in a strange minner A 
pnest among them Peter Barthelomy, announced to 
the leaders of the army that he had seen m a dream, 
thnee repeated, the head of the lance which had 
pierced the side of the Savior It was hidden under 
the high altar of the church, and if found would bnng 
Tjetory to the Christians Although many were skep- 
tical eearch was made and Peter himself found the 
spear So great was the enthusiasm aroused by this 
disooveiy — whether real or feigned — that the cm 
saders attacked the Turks with fanatical valor and 
utter^ touted them 

He crusaders stayed in Antioch sa months Manj 


ttjxigtntt those vivid dramas of (he Age of FmOi which 
we name the Crusades In one aspect they me merely 
a new phase of the agedong tonftwt ^ East and West — 
of furore end Ana, in another (Aev anhapate the out 
burst eolaiunn^ end commercial espanaon which 
charcetemes the modem world At the he^inmn^ of the 
Crusades, Chnstusn Constannnofle and Mohammedan 
Baghdad as rraich ezcelted Western Europe tn orderly 
etudiietion as Europe did barbaric America m the days 
of Columbus, end every youm^ had its lessons of wonder 
From whatever standpoint we vteio them the Crtuode* 
ere the central point of the Middle Ages, ending the ptnod 
of lAe Doth Ages, end teodinp on to the fiowmng of 
Western Europe in the Renaissance of Art end lemrang 
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of them had been killed, some had perished from hard- 
ships in the long marches, thousands died from the 
plague. TVTien in June they set out for Jerusalem, 
onl 3 ' a few thousand 
of the original hun- 
dreds of thousands 
remained alive. But 
the hardships and de- 
spair of the long 
march were forgotten 
when thej' crossed the 
last hill, and saw the 
Holj^ Citj' before 
them. Stretching out 
their arms, they feU 
on their knees and 
kissed the ground, 
while a shout went up 
on aU sides, “Jerusa- 
lem, Jerusalem!” 

After several weeks 
of fighting the city 
was taken. There fol- 
lowed in the streets 
where the gentle 
Christ had walked a 
massacre such as the 
Turk had not been 
guiltj' of in his fiercest 
moments. Blood 
flowed in streams, and 
the bodies of the dead 
lay thick along the 
public waj's After 
the slaughter, the 
crusaders walked 
barefooted and bare- 
headed, and knelt at 
the Holy Sepulcher. 

Most of the cru- 
saders soon returned 
to their homes. Those who remained in the Holy 
Land were presently joined by new companies of 
crusaders who were constantl}' arriving from Europe. 
Godfrey was chosen ruler, with the title Defender 
of the Holy Sepulcher. Legend says he refused the 
crown and title of king, saying “he would never 
wear a crown of gold where his Savior had worn 
a crown of thorns.*’ Castles were built and special 
orders of knighthood were formed to protect the 
Holy Land. Chief among these were the Ehights 
Hospitalers, the Knights Templars, and the Teutonic 
Order {see Crusading Orders). 

The Second Crusade (1147—49) came 50 years after 
the first and was one of the greatest failures of history. 
It was preached by the famous Erench monk, St". 
Bernard of Clairvaus. He refused the leadership of 
the expedition, and under Conrad HI of Germany 
and Louis YU. of France it was so mismanaged that 
it accomplished nothing. 


After another 40 years (1187) Jerusalem was taken 
from the Christians bj' Saladin, one of the greatest 
rulers the Mohammedans ever had (see Saladin). 

He was wise in coun- 
sel, brave in battle, 
and as chivalrous in 
conduct and sincere 
in his faith as the 
best of his Christian 
foes. When Saladin 
captured the Holy 
City there was no 
massacre of captives, 
as there had been 
when the crusaders 
had defeated the 
Turks. Instead, the 
greater number of the 
defeated were allowed 
to go free on paying a 
ransom. 

Saladin’s conquest 
gave rise to the Third 
Crusade (1189-91). 
This was led by the 
aged emperor of Ger- 
many, Frederick Bar- 
barossa (so called 
from his red beard), 
Philip Augustus of 
France, and Eichard 
the Lion-Hearted^ of 
England. Frederick, 
although he was 70 
years old, led his army 
with ability and all 
went well with the 
Germans until the old 
Emperor was drowned 
in a mountain stream 
in Asia Alinor. The 
German expedition then feU apart. In later centuries 
many of the Ger man people refused to believe the 
Emperor was dead. They told stories of a lonelj' cav e 
far up on the mountain side where he slept the long 
years through, his head resting on his hand, the long 
red beard growing out among the rocks. 

Richard of England and Philip of France, instead 
of taking the old land route down the Danube valley, 
went from France in ships bj' way of the hlediterra- 
nean. When they reached the Holy Land they found 
the Christians besieging Acre. After a weary siege of 
23 months, the city was taken; but Philip and Richard 
quarreled, and Philip soon returned to France. 
Eichard remained in Palestine to wage a hopeles 
war. Some time later he too left the Holy Land, and 
after exciting adventures finaUy reached England. 
But before leaving Palestine Richard made a treaty' 
with Saladin which permitted Christian pilgrims to 
visit the Holy Sepulcher without being molested. 
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The aim of the Fourth Crusade (1202-04) was to 
attack the jMohammedaus in Egypt. This required 
transportation across the Mediterranean, and the cru- 
saders bargained with the Venetians for shipping 
facilities. The Venetians then proposed that the cru- 
saders first assist them in capturing a rival commer- 
cial city, Zara, across the Adriatic Sea. This was a 
Christian city but, oddlj’- enough for knights of the 
cross, the crusaders agreed. The Venetians then sug- 
gested a still more remarkable adventure — the seizure 
of the great Christian city of Constantinople, which 
liad recently been favoring Genoa at the expense of 
Venice. Constantinople was taken and pillaged; and 
the conquerors dixdded not only the spoils of the city 
but also the lands of the emperor. In place of the 
Greek or Byzantine Empire (see Byzantine Empire), 
a “Latin Empire” was set up, which lasted about 
half a century. In this crusade, commercial and polit- 
ical ambition overshadowed religious zeal. 

If we should read about the Children’s Crusade 
(1212) in a fiction story, it would seem absurdl3' im- 
possible. Bands of French and German children gath- 
ered and moved southward, e.xpecting miraculous aid 
in reacliing and conquering the Holy Land. Some 
returned, some were sold into slavery, and some died 
of hunger and exposure. 

On the Fifth Crusade (1228-29) Frederick II of 
Sicily, emperor of Germany, secured Jerusalem by 
negotiating with the Mohammedans, who were now 
weakened bj’’ di^dsions. In 1244, however, a new horde 
of Turks made themselves masters of Jerusalem. A 
Sixth Crusade (1249) followed, led by Louis IX of 
France against Egypt, now held to be the key to 
Palestine. The saintlj' King Louis was taken prisoner, 
and was obliged to paj^ a heavy ransom. The Seventh 
Crusade (1270) was again led by St. Louis of France, 
and by Prince Edward, afterward Edward I of Eng- 
land. The French king died of the plague, and nothing 
was accomplished by this adventure. Acre, Antioch, 
and Tripoli were held by the Templars and other 
crusading knights for some time; but Acre, followed 
by the others, surrendered in 1291. By the end of the 
13th century the Christians, as crusaders and con- 
querors, were ousted entirely from the Holy Land; 
but Christia^, as traders, remained throughout the 
eastern Mediterranean. 

Lasting Results of the Crusades 

Crasaders thought of themselves, no doubt as 
soldiere of the cross; but there were other influences 
at work. Some historians, indeed, regard the Crusades 
as an early phase of that vastly important move- 
ment known as the expansion of Europe. 

Up to the time of the Crusades, Chrikendom had 
been on the defensive against invaders, and had been 
busy building an agricultural system centering around 
the manor and the feudal lord. There was very little 
town life except in Italy, and trade was mainly local 
However, there was a growing need for expansion of 
terntorj- and of trade to keep pace with the needs 
of the increasing population. lUiights without land 
and younger sons hawng no fiefs because of the law of 


primogeniture — the right of the eldest son to inheri- 
tance — looked eastward in the hope of carving out 
estates. Also the authorities saw in the Crusades a 
method of getting rid of the floating population of 
beggars, vagabonds, and criminals. The townsmen, 
who were rapidly becoming more numerous and more 
influential, were stimulated to develop commerce with 
the East. New foods and textiles began to make an 
appearance in the markets and fairs of western 
Europe. Among these were cane sugar, buckwheat, 
rice, the apricot, the watermelon, the orange, the 
lemon, the lime, cotton, damask, satin, velvet, and 
various dyestuffs. The use of spices from the Orient 
greatly increased. New tastes developed. 

The Christians saw large cities, magnificent build- 
ings, highly developed arts and crafts, medical skill, 
scientific knowledge — in a word, they found in Mo- 
hammedan lands of the Near East a civilization in 
many ways superior to their own. And there also, to 
stimulate further ambition, they heard reports, true 
or extravagant, of even greater opportunities for 
wealth and adventure in the Far East. 

The Crusades failed in their primary aim to regain 
the Holy Land; but they resulted in an intellectual 
awakening which brought on the Renaissance, and in 
an expansiom’st movement eastward, which, blocked 
by Asiatics, presently turned westward, led to the 
discovery of America, and culminated in the Euro- 
peanizing of the world. 

Crusading orders. The first of the three great 
militarj" and religious orders that arose from the 
Crusades were the Knights of St. John, more com- 
monl}' knoum as Hospitalers. Formed between the 
First and Second Crusades, they grew out of an earlier 
organization for taking care of sick and u ounded pil- 
grims and crusaders. The Knights Templars took 
their name from the location of their headquarters m 


the so-called Temple of Solomon in Jerusalem. Some- 
ubat later in ongin and similar in purpose uere the 
Teutonic Knights, uho uere mainh' Germans. 

The members of these orders conformed to both 
military and religious discipline. They were soldiers 
with the obligations and training of knighthood; and 
they took the usual monastic x^ows. They were 
described as “lions in war, lambs in the house, to the 
enemies of Christ implacable, but to Christians kind 
and gracious.” Thej- established castles and garrisoK 
as well as hospitals in the region of Palestine, and 
formed branches in the home countries. In course of 
time, kings and others conferred upon the ordeis 
power and possessions in many lands, imtil the} 
became important factors in the history of Europe. 
Their leaders were summoned to the great church 
councils; their houses were used as strongholds for 
the royal treasure; and kings, when pressed for 


money, depended on them for loans. 

The wealth of the Templars appears to hax'e been 
one reason why Philip W of France resolved to secure 
from the pope in 1312 an order for disbanding them 
and for taking ox'er their wealth. The Hospitalers, 
during the later Crusades, established themselves m 
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CRUSOE 

in the Juan Fernandez group, 400 miles off the coast 
of Chile, to which it now belongs as a national park. 

The “Real Robinson Crusoe” 

Selkirk was bom in Fifeshire, Scotland. He became 
a sailor at an early age and took part in privateering 
expeditions to the South Seas, as the Pacific was then 
called. In 1704, when he was 2S, he embarked as 
sailing master, or mate, of the English vessel Cinque 
Ports. In the course of this voyage he quarreled 
with the captain of the vessel, and was left, at his 
own request, on the uninhabited island which is now 
called !Mas-a-Tierra. The leakj' condition of the 
ship, as well as his quarrel with the captain, was 
the reason for Selkirk’s strange request. Before the 
ship left, Selkirk repented of his rash intent and 
begged to be taken on board again, but this was re- 
fused. -After four j’ears and four months of soUtude 
on the island he was discovered and rescued by the 
British ship Duke in January 1709. 

In these four years Selkirk had seen several ships 
pass by his island. Two had anchored for wood and 
water, but on discovering that thej' were Spanish, he 
had climbed a tail tree rather than fall into their 
hands. England and Spain were at war, and he 
feared that he might be killed or sent to work as a 
prisoner in the mines of South America. When the 
British vessel Duke came to anchor and sent a party 
ashore for water, they found “a man clothed in goats’ 
skins, who looked wilder than the first onners of them.” 

The co mma nder of the rescuing vessel. Captain 
Wood^ Rogers, gave an accoimt of Selkirk’s adven- 
tures in a book entitled ‘.A Cruising A'ojnge Round 
the World,’ which he published a few years later. 

“He had with him,” saj's Captain Rogers in tell- 
ing how Selkirk was left on his island, “his clothes 
and bedding, with a firelock, some powder, bullets, 
and tobacco, a hatchet, a knife, a kettle, a Bible, 
some practical pieces (useful articles), and his mathe- 
matical instruments and books.” It was luckj' for 
him that he had his books, for the 3 * helped him to 
fight against lonesomeness and despair. With his tools 
he built two huts of pimento trees, linin g them with 
the skins of wild goats. 

After a short time his powder, of which he had only 
a pound, gave out. For a time he could kill no more 
game and could make a fire only by rubbing together 
two dry sticks. He slept only when he could watch 
no longer, and ’ never ate until hunger constrained 
him.” He had no salt to season his fish, which were 
easy enough to catch, and so lived on crayfish, which 
better pleased his taste. Gradually Selkirk found 
ways of overcoming his difficulties. He captured 
great turtles on the beach, and he learned to take the 
goats bj- running them down. 

How Selkirk Outran Goats 

"He ran with wonderful swiftness through the 
woods,” said Captain Rogers, “and up the rocks and 
hills as we perceived when we employed him to catch 
goats for us. We had a bulldog, which we sent with sev- 
eral of our nimblest runners, to help him in catching 
goats; but he distanced and tired both the dog and the 


men, caught the goats and brought them to us on his 
back.” Selkirk’s lack of salt was forgotten in the use 
of the fruit of the pimento tree, and of a black pepper 
called malageta. Xor did he lack v^etable food. “He 
had enough of good cabbage from the cabbage tree,” 
writes the captain. 

His clothes wore out very soon. He found that he 
could get along without shoes, and that goats’ skins 
served for the making of a coat and cap. “Haling 
some h'nen cloth bj* him, he sewed himself some shirts 
with a naU, and stitched them v,ith the worsted of his 
old stockings, which he pulled out on purpose.” For- 
tunatelj', Juan Fernandez Island never has very severe 
weather. There is a little frost and hail in June and 
July, when it is winter in the Southern Hemisphere, 
and in s umm er the heat is never imbearable. 

Defoe describes Robinson Crusoe as amusing him- 
self by taming parrots and kids. Alexander Selkirk 
found his island infested with rats. Bj’ feeding and 
taming the straj' cats whose ancestors had been left 
on the island by idsiting ships, he succeeded in keeping 
down the number of the rate. Captain Rogers tells us 
that “he likewise tamed some kids, and to divert 
himself would, now and then, sing and dance with 
them and his cats.” In the adventures of the real 
Robinson Crusoe there is nothing which corresponds 
to the -visits of the cannibals to the island and the 
escape and companionship of ‘Tridaj'.” 

It is not at aU surprising that Ale-xander Selkirk’s 
strange life should have left its mark on him. He had 
kept his bodj" healthj' and his mind sane bj- worknig 
hard, bj' r unnin g through the woods and up the 
heights, and bj' making companions of the animals 
on his island. But he could scarcely make himself 
understood bj' the crew of the ship that rescued him, 
and he had lost all taste for English food. 

Alexander Selkirk returned to England in 1711, af- 
ter serving in command of one of the vessels taken by 
Captain Rogers as a prize, but again embarked and 
followed the sea until his death in 1721. In 1S6S the 
officers and crew of the British naval vessel Topor 
erected a monument to Selkirk at a spot called 
“Selkirk’s Lookout” on Juan Fernandez Island. 

The Robinson Crusoe of Fiction 

Two accounts of bis adventures were published soon 
after his landing, one the storj' bj' Captain Rogers and 
another bj- Edward Cooke. Selkirk also -wrote an ac- 
count of his o-wn, and Sir Richard Steele sketched his 
story in a magazine. Defoe had access to all this 
material, and he also met Selkirk and heard of hh 
adventures from his o-wn lips. But ‘The Life and 
Strange Surprising Adventures of Robinson Crusoe , 
published in 1719, is not the authentic autobiography 

it pi^rte to be. Defoe had a great gift for invmiting 

details and making them seem like authentic history. 
He owed to Selkirk onlj- the theme for his story a 
civilized man, alone on a desert island, successful!} 
pitting his courage and skill against nature. Bemuse 
this theme has such universal appeal, ‘Robinson 
Crusoe’ ranks as one of the world’s most popular 
classics (see Defoe). 
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(JlYSTALS Just as a violet seed contains the germ 
of a beautiful Boiv er waiting for soil and moisture and 
jonlight to develop it, so most of the w-orld’a so-caScd 
‘dead’ substances contam in themsehea the pore*- 
bilities of strange "flowers” we call crystals, which 
take form as soon as they ore gi\ en a proper chance 
If you natch a window pane on a icry cold nmter 
day you will see the ‘ flowers” of water growing upon 
It in the delicate and shapely designs of frost crystals 
Soot certainly has no form or beauty , yet its crystal 
L« the most brilliant of all gems— the bard and gbtter* 


The commonest ciy stals are those of sugar and Balt 
If you dissolve these substances m water the crystals 
disappear, but as soon as you let the water evaporate, 
they are formed agam Among other wclhknown sub- 
Btaates which take on crjBtallmc forma arc sulphur, 
camphor, mica, quarts, nearly all the precious stones, 
the metals, sad, in fact, most solid minerals >n tbcir 
natural state (See Mmerals) 

The most important law of crystals is that each 
wbstance has its own particular crystal forms dif 
frfent from those of any other substance Vet all 
Ibe counties forms may be 
divided into sit or sev en groups, 

ViMd upon Certain geometncal 
dc<iima common to each group 
Chemical elcmrnla or com- 
pouads w bich are not m crystal 
I nn ace said to bo "amor- 
phous ” from Greek words 
meaning “without shape " 

Carbon, for instance, may 
cost m the amorphous form 
ol lampblack or la either of 
crystalline forms— dumond 
« graphite 

But there is much more than 
> mere difference ol shape 
bctiseen the crystalline and 
amorphous forma of a sub- 
lance, or between two erja- 
hi! forms of the same aub- 

'bcice Each cn'tnl po-jirsbea uaknli 
mtemalpeculiariticswhich per- 

even when the shape of BW ro» ksow »■« is. il 
Ihe crystal is imperfectly tbflat yoi i 

•hnnerf, aa u usually the ease ‘*t?» ’•/■'.••Slu'i; 
mnature Thus a crystal will ooeVtihe 

more in one direction ^.mpoVi.sV’SH* 

““ m another under the r«*p«o«ibi» t»c tha rev* 
“0«cnce of heat, and it baa 

through it ‘ lines of cleavage” along which 
. ^ *Pht most readily, as anyone knows who has 
“ tc chip a piece of ice from a large block Crystals 
light differently according to the direcljon 
't passes through them (see Light), and 
*ta '')®tals of sugars and other organic sub- 


dectnaty vanes also m different directions, a fea- 
ture useful in radio work (see Radio) A strange ex- 
ample of the electncal influence of crystal forms 
13 the fact that the diamond is a non-conductor 
while its caiiion-brother, graphite, is an excellent 
conductor 

Crystalfc^yapby, as the study of cry^als is called, 
is earned on today prmcipally by the X-ray spectrum 
method developed by Inuc, the Braggs, and others 
after 1912 These men find that the cleavage planes 
m crystals will detract X-rays, produemg patterns 
resembling spectra From these patterns we learn 
the shape of the molecule and also that ciystal like 
structures exist even in cotton and silk, contnbutmg 
to Its character These methods are among the most 
powerful used by modem science to discover the 
nature of atoms (see Chemistiy X Rajs) 

Crystals are usually formed by di’-'-olving a sub- 
slODCc in hot water, and letting the solution cool 
Cool water will not hold as much dwsolv ed sub«tanc( 
as hot, so the surplus “crystalliics out " Mixtures 
may often be sepursted because different substances 
crystatlue at different stages of the process 
SOME BEAUTIFUL CHEMICAL. '‘FLOWERS*’ 





The heat treatment and alloying of metals is largely 
earned on to alter their internal crystal structure and 
so obtam different degrees of hardness, strength, and 
BO on (see Alloys) The so-called "crystaUiaation” 
which turns metals brittle under repeated stresses, 
I'ift the bending back and forth of a 


» differ m producing i^ht and 'left' roteUon of usually of a rearrangement of existmg crystals and a 
light (SM Sugar) The power to conduct looenung of their lines of cleavage 
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CUBA — the Queen of the ANTILLES 



From above the old guns of Morro^ Castle, which guards the channel leading to the harbor, we are looking across to Havana, 
the capital. Modem office bmldings and hotels have transformed the skyline, which formerly liad few tall strnctores. 


^UBA. “The peace of Cuba is necessary- to the peace 
of the United States; the health of Cuba is neces- 
sary to the health of the United States; the independ- 
ence of Cuba is necessarj’ to the safety of the United 
States.” So said President McKinle}' in 1901, just 
before Cuba -svas made an independent nation \rith the 
help of the United States. Cuba has since developed 
from a backward Spanish colon}-, ridden with disease 
and bad government, into a respected and progressive 
member of the American family of nations, closely 
bound to the United States by trade and friendship. 

This long narrow island, “cun-ed like a bird’s 
tongue,” lies squarely across the entrance to the 
Gulf of Ivlesico. Hence it commands the northwest 
approach to the Panama Canal, and is ^dtal to United 
States defense {see Xa\-}-). It is onlv 92 nautical 
miles from Key West, Fla. 

With an area of 41,634 square miles — about the size 
of Vhginia— it is the largest of the West Indies. 
It IS 730 miles long and varies in width from 22 to 
160 miles. Bordering it are some 1,300 tiny islands. 
These, with the larger Isle of Pines (about 1,180 square 
miles) og the southwest coast, bring the total area 
to 44,164 square miles. 

The “Queen of the AntiUes” is part of the sunken 
mountam chain that makes up the West Indies. In the 
west a low range borders much of the narrow northern 
coastal plain. In the 
center are low scattered 
mountains. In the east 
the rugged Sierra Maes- 
tra range reaches 7,780 
feet at Turquino Peak. 

The southern coast is 
low and sandy, and in 
the west, marshy. But 
most of the island is 
a rolling plain, like 
Iowa. Xumerous short 
swift rivers race north 
or south to the sea. 

Some “disappear,” 
droppingintocavesand 
then timnels. Only the 


westerly flowing Cauto is na^-igable for any distance. 
Light craft can ascend it for 70 or 80 miles. 

Advantages of Climate and SoU 

Cuba’s greatest gifts are its climate and its rich 
soil. From them spring its most important industris 
— ^its agriculture and its vast winter tourist business. 
It lies just inside the tropics, in the path of the 
trade winds, which cool the simuner heat to an aver- 
age temperature of 80° F. In winter, the surrounding 
seas bring warmth, gii-ing an average winter tempera- 
ture of about 70° F. Frosts are unknon-n. Hurricanes, 
sometimes ver}- destructive, may come in August, 
September, and October. Rainfall is abundant, with 
an average of about 55 inches, three-fourths of it in the 
“wet” summer season from ilay through October. 

The soil is the most fertile in the Caribbean. 
Two-thirds of it is rich limestone soil. Plant life is 
luxuriant. More than 30 t}-pes of pahn are found. 
The royal pahn furnishes timber for the peasant’s hut 
and thatch for his roof. Ruthless logging and land 
clearing have so reduced the forests that they noff 
cover only about a tenth of the land. But there are 
still stands of mahogany, red and black ebony, rose- 
wood, pine, and the towering ceiba (silk-cotton tree) 
They supply charcoal, the chief fuel. 

ilost of the nearly 300 species of birds are famil- 
iar also in the United States. There are no large 

animals and few snakes, 
none poisonous. Croco- 
diles and lizards pro- 
vide skins for leather 
goods. 

Despite attempts to 
diversify crops, eco- 
nomic life revolves 
around sugar cane. 
About half the island 
is in farms, and more 

thanhalf the cultivated 

area is planted to cane. 
Cuba e.xports more 
sugar than any other 
countrj-. The year- 
around frost-free grow- 


fro m th e sugar bo wl of the worl d 






iDj season and the nch 
soil make from four to 
f \ crons possible from 
one plant ng 

Sugar has been both 
a blessing and a cur'e 
It has attracte 1 more 
than a b 11 on dollars 
from investors in the 
Cn ted States But 
sugar compatues own 
more than a th rd of 
the land and control 
the operat on of nearly 
one-half And sugar 
has tremendous ups 
anddowns Prices have 
ranged from 21 cents a 
Dound to about 2 and 
exports from 5 million 

tons a j ear to 2 mill on '* 

Tobacco IS another valuable crop The be«t Havana 
cigar wrappers are made from the tobacco (crown on 
thesmaUVueltoAbajao ( lowerlum ) diatnit m the 
west Upland farmers rai«e cacao and coffee The cost 
has banana plantations and m the east-central dis- 
tricts are large cattle ranches \ egctablcs and fruits 
are rs sad for winter export to the United Slates 
Other Factors In Cubs ( Proeperlty 

Iron is the most important mineral The e'clciteive 
iron deposits are largely owned by United States cor 
porat ona Copper manganese chromium aspi all 
“chel and some gold are aUo mined 

Msniifectures other than sugar refining include 
cigars p garettes meat product* vegetable oil* te\ 



t Ic* furniture and clothing From a quarter to a 
half of the sugar is usually exported to the United 
Stites Fruits and vegetables are the other chief ex 
ports The United States usually takes three-fourths 
or more of the exports and supplies two-thirds of the 
■n p rts of food textiles and machinery 
< ood transportation has helped in Cuba s growth 
T1 ere are ao many good harbors that Cuba has been 
calk i T) e Hie of a Hundred ilarbors More than 
dOOO miles of commercial railway link the pnncipal 
cities and sugar plantations operate another 6 000 
miles A sea tram or railroad ferry service carries 
fre ghtcarstosevcralUnited States ports Goodhi^ 
network the island The Centra! Highway is 
an enpneenng triumph 
running the length of 
Cuba with few curves 
and bridgmg countless 
streams and ravines 
Airplane service is well 
developed 

Havana is the caoital 
and largest c ty (see Ha- 
vana) Nearby IS Ma 
rianao second hrfeest 
e iy Sjfit^igo in the 
hilly southeast was 
^ the capital until 1826 
^ Here or near by the 
most decisive battles of 
the Spanish American 
War were fought Cara 
aguey in central Cuba 
perhaps best keeps the 
romantic flavor of Old 
Spam 

Tile People 

In race and cuitoms 
Cuba la predormnautly 
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Spanish. Two thirds of the people are white; the 
others, native or mixed. The typical white Cuban is 
slender, mth small hands and feet. He is charmingly 
polite and he loves color, music, and dancing. The 
fast-mo%ing Cuban dance called the rumba, and Cuban 
music, with its cliaracteristic guitar and pebble-filled 
gourd, became highly popular in the United States. 

Education is free and compulsorj'. The Universitj- 
of Havana was founded in 1721. In literature, Cuba 
has some notable figures (see Latm American Litera- 
ture). In science. Dr. Carlos Finlay in 1S81 suggested 
that mosquitoes cariy yellow fever (see Alosquito). 

Landmarks in Cuban History 

Cuba was discovered by Columbus in 1492. He 
called it the “most beautiful land human eyes have 
ever seen.” Spain began its conquest in 1511, subdu- 
ing the Auawak and Carib Indians. Sugar cane was in- 
troduced in the first quarter of the 16th centuty, and 
soon African slaves were brought in. 

Frequent insurrections failed to end Spain’s harsh 
rule and exploitation. The United States watched 
S 3 Tnpatheticallj-, and in 1847 President Polk offered to 
bm' the island, but Spain refused. In 186S-78 came 
the savage outbreak known as the Ten Years’ War. 
“Cuba Libre” (Free Cuba) became the rallj-ing ciy for 
another revolt in 1895. The cruelties of the Spaniards 
led to protests by the United States. Then on Feb. 15, 
1898, the U.S.S. Maine blew up in the harbor of 


Havana. PubUc opinion blamed Spain, and the 
United States declared war April 24, 1898 (sw 
Spamsh-American War). The peace treat}' forced 
Spam to surrender claim to Cuba and proHded for 
its temporar}' militar}' occupation by the United 
States. During the three years that the island was 
under American militar}' rule, much was done to 
help prepare the people for self-government. In 1902 
the Republic of Cuba was established. The United 
States formally renounced its right to inten'ene in 
Cuban affairs in 1934. 

Fulgencio Batista of the army led a “sergeant’s 
revolt” in 1933 and took over the government. He 
became president in 1940 and obtained the adoption 
of a new constitution. It pror'ided for a semiparlia- 
mentary government, social insurance, a maximum 
work week, compulsor}' x'oting for men and women. 

In the second World War, Cuba worked closely "'ith 
the United States. On jMarch 10, 1952, General Ba- 
tista, who had been out of power since 1944, overthrew 
the government a second time. Suspending the consti- 
tution, he made himself chief of state with dictatorial 
power. He promised that a free national election 
would be held in 1953. However, on Feb. 27, 1953, he 
postponed the election imtil June 1954. He said that 
the constitution would be restored in September 1954. 
(See also Y est Indies.) Population (1953 census), 
5,853,898. 
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CUCK'OO. Many people know the cuckoo only bs & 
clock from which a bird cries the hours, “Cuckoo, 
cuckoo, cuckoo " The clock bird imitates the call of 
the European cuckoo Since the call is easily re- 
produced by musical instruments, the European 
cuckoo has also found a place in music, notably in Bce- 
tho\en’8 ‘Pastoral Symphony’ There is no similarity 
to the mournful call of the American birds, a low- 
pitched e! uk-c! wk, cl uk-cl uck, eotr, cow cow 
The yellow billed and 
hlack billed cuckoos of 
Vorth America are long, 
shm, dovehke birds with 
a secretive way of slip- 
ping silently through the 
thickest foLage of the 
trees They are brownish 
gray with white breasts 
The yellow billed cuckoo 
may be distinguished 
from the black billed by 
its rufoua wings, white- 
tipped tail, and yellow 
lower bill Cuckoos nest 
from southern Canada to 
Mexico and from coast 
to coast They winter in 
^th America These birds are often called ram 
crows They feed on destructive insects being par- 
ticularly fond of tent caterpillars 
The European cuckoo is bluish gray, with long tail 
and pointed wings The female, like the American 
cowbird builds no nest but pUces her eggs in Ihenesta 
of other birds and leaves the young to be reared by 
the foster parents 

Related to the cuckoos are the ante The groove- 
billed am IS found m southern Texas, the smooth- 
billed ani in Honda and the West Indies Both spe- 
cies range southn atd to South America Ams are dull 
black birds with long rounded tails and short Wangs 
The pecuLar bills are compressed vertically and are 
almost as high as they are long The buds follow 
cattle and feed on the insects they stir up from the 
ground and also on the parasites which infest their 
bodies The cattle seem to have no objection to tbe 
birds perched on their backs 
They have strange nesting habit# They build only 
one nest m which two to a dozen females lay their 
*gg8 Males and females share in the task of incubat- 
ing the eggs and rearing the young 
Cuckoos, ams, and road runners belong to the order 
Cwuli/ormes The scientific name of the European 
wckoo 13 Ciiailus canorus yellow billed cuckoo, 
Cocojiui ameTKttnv! black-billed cuckoo, Coceysua 
^^^^oplhalmut, smooth-billed am, Crotophaga am, 
groove billed am, Crotophaga sulciroslna (See aUo 
RoadRunner) 

Used unripe for pickling and for 
^lads the cucumber is one of our favorite v^taUes 
011^ cucumbers are a staple article of diet m the 
ar blast and IE Jamaica For at least 3,000 years the 


vegetable hoe been cultivated m northern India, where 
it probably originated It is now grown in all civilized 
countries m a field and garden crop Raising cucum- 
bers m hothouses the year round has come to be an 
important industry 

TTie fruit is borne on a trailing pnckly vine which 
shows clearly its relationship to the melons pump- 
kms squashes, and gourds When the fruits are 
small the skin is spiny, but as they mature it beeomM 
smooth The skin is still green when they are gath- 
ered for use as salads or pickles, and the flesh, which 
is white and somewhat watery, contains rnany soft 
flattened seeds As they ripen, the skin becomes 
yellow the flesh tough, and the seeds large and hard 
Some varieties are very small, only two to four 
inches long when they mature, while a “serpent” 
cucumber grown usually a# a curiosity, twists its 
slender body in and out among the foliage for nearly 
a yard The white spine is probably the most popu- 
lar group of varieties for garden and hothouse culti- 
vation Id the Umted States 

A variety growing steadily m favor is the lemon 
cucumber eo named because it is about the size and 
color of a lemon It will grow in almost every pirt 
of the United States gherkin cucumber is a 
native of Jamaica and is grown m tbe We<t Indies tor 
pickling The gherkins of mixed pickles, however, 
are young cucumbers 

Cucumber vines grow quite long, so it is necessary 
to plant the hills several feet apart Sunshine, fresh 
air and moist nch earth are needed for their successful 
cultivation The scientific name of the common cu- 
cumber IS Cucumu totiini# 

CUNE'IFORM Probably the oldest system of 
wnliDg in the world — aside from primitive “picture 
wnting”— « “cuneiform” writing Invented by the 
ancient Sumenans, it was adopted and used by the 
Babylonians, Assyrians, and other peoples of western 
Asia for about 3,000 yearn It gets its name from the 
wedge-shaped marks— usually impressed on soft clay 
tablets which were then baked — which make up its 
syllable signs Thousands of such tablets and longer 
inscnptions have come down to us Since the dis- 
covery of the key to this writing, about 1850, our 
knowledge of tbe history of the ancient East has been 
almost completely reconstructed (See aho Babylonia 
and As^na, Wnting ) 

COPIO AND PSYCHE {ti’ke) According to one 
of the most charming myths of the Greeks and 
Romans, Psyche was the youngest daughter of a king 
She was so lovely that she aroused tbe jealousy of Ve- 
nus, the goddess of love and beauty, who sent her son 
Cupid (Elros) to the maiden to inspire her with love 
for some base man But Cupid himself was so im- 
pressed with her charms that he earned her away to 
his palace There he visited her every night, ear- 
nest^ requiting her not to seek to know who he was 
Her jealous sisters, working upon her fears and her 
cunooity, induced her to light a lamp while Cupid 
was asleep and gaze upon him When she saw that 
her knrer was the handsomest of tbe gods, m her 


CUCKOO S FEEDING TIMB 
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CUPID AND PSYCHE 

excitement she let hot oil fall on his shoulder. He 
awoke, reproached her, and abandoned her. Psyche 
then wandered from temple to temyrle to find the hand- 
some god. In the temple of Venus, this goddess made 
her perform many difficult tasks. Cupid eventually 
rescued her, and the gods made her an immortal. 

The Romans often pictured Cupid as a blindfolded 
mischievous bo\' carrying bow and arrows. The arrows, 
which he aimed at living creatures, aroused either 
love or hate. The Greeks called the god Eros and 
worshiped him as god of both love and friendship. 
Curie (fca-reO, IM-vrie (1867-1934) and Pierre 
(1859-1906). By discovering radium, Marie Curie 
and her husband Pierre did much to revolutionize our 
theories about matter and the universe. Tliey are an 
inspiring example of a man and wife who lived to- 
gether and worked together in perfect harmony. 

Pierre was the son of a physician, born in Paris 
Maj" 15, 1859. IVhen he met ^larie he was chief of lab- 
oratory work at the School of Physics and Chemistry 
of the city of Paris. He had already made important 
studies of crystals, including the discovery in 1880 of 
the piezoelectric effect (see Radio; Watches). 

!^Iarie was bom in Warsaw, then under Russian rule, 
on Kov. 7, 1867. Her father, IHadislav SklodoTOki, 
taught phj'sics in a Warsaw high school. Marie fin- 
ished high school at 15 at the head of her class. 
After several j^ears as a governess, she enrolled, in 
the fall of 1891, at the school of science of the 
Sorbonne in Paris. In 1894 she met Pierre at the 
home of a friend. They were married July 26, 1895. 

At that time Henri Beequerel had just discovered 
radioactivity of uranium, and aU physicists were 
interested. ^larie Curie experiment^ with various 
minerals until she became com-inced that an undis- 
covered radioactive element e.xisted. Then Pierre 
joined in her research. In 1898 they announced two 
new elements, which they named polonium and ra- 
dium. Pierre took over research into the properties 
of radium; Marie tried to isolate the new elements. 
After four years of work in a crude shed, which was 
their only laboratoiy, Marie had produced a deci- 
gram of radium chloride. 

The Curies shared the Nobel prize for physics with 
Henri Beequerel in 1903 (see Nobel Prizes). Soon 
afterward Kerre became professor of physics at the 
Sorbonne. Three years later he was mn over by a 
heary wagon on a Paris street and killed instantly. 

Marie devoted the rest of her life to research on 
radium and r3dioaeti-vit3' and to bringing up two 
daughters, Irene (bom 1897) and Eve (bora 1904). 
Curling. For hundreds of 3 -ears, Scotsmen have 
played a game in which they slide granite stones 
along a level e.xpanse of ice. This is curling, Scot- 
land’s national winter sport. It has spread to manv 
lands, including Canada, the United States, and 
Switzerland. Teams play this game on a narrow rink 
42 3 -anls long. Near each end of the rink is a tee. 
The tee is the center of four circles, the largest having 
a radius of 7 feet. A line called the “hog score” 
crosses the rink 7 3 -ards in front of each tee. Four 


r-ards behind each tee is a notch (“hack”) to give the 
pla 3 -ers a foothold as they send the stones twisting 
(“curling”) toward the tee at the farther end of the 
ice (for picture, see Winter Sports). 

Four men make up a “rink” (team). Each man has 
two stones and pla 3 -s each altematel 3 - u-ith his oppo- 
nent. An inning or “head” is counted when both 
teams have delivered aU their stones, and both teams 
move to the other end of the ice to plax’’ the nex-t 
head. Fourteen heads usuall 3 ' make a game. 

To count in the scoring, a stone must rest within 
the tee’s largest circle after all stones have been 
pla 3 ’ed. Every stone of ono team which is nearer the 
tee than the nearest stone of the opposition counts 
one point. A stone failing to cross the hog score is 
removed until the next head. 

A stone weighs between 32 and 44 pounds. It is 
circular, about a foot in diameter, and flattened at the 
top and bottom. A handle at the top enables a pla 3 -er 
to give the stone a twisting motion as it leaves his 
hands. Two teammates, with brooms, move ahead 
of the stone to sweep (“soop”) the ice in front of 
the stone. The captain (“skip”) of each “rink” directs 
pla 3 '. A match or tournament is called a “bonspiel.” 
Currants. The currants we eat are of two kinds. 
One kind is a small grape, sweet and seedless, 
grown chiefly in Greece and Asia Alinor, and dried for 
export. This is the kind we use in cakes and puddings 
(see Raisins). The other kind of currant is not a grape 
at all; it is a small tart berry grown on shrubby 
bushes in northern Europe and America. These 
berries are used for jams, jellies, and pies. The 
word “currant” is a corruption of the name Cor- 
inth. The dried grapes of Greece first came to mar- 
kets of western Europe from that cit 3 ’. (For illustra- 
tions in color, see Fruits.) 

The currant grape is a variety of the common 
grape, Vitis vinifera. The currant beriy, however, 
belongs to the genus Ribes, as does the gooseberr 3 '. 
Two common species of the currant berr 3 ' are the red 
(Ribes rubnim) and the European black (Ribes nigrum). 
White currants are a variety of the red currant. The 
United States government is discouraging the growing 
of black currants, for the bushes are hosts to the white 
pine blister rust, which kills valuable pine trees. 
Currier and itos. What were the exciting news 
events in Iffth-centuiy America? How did Americans 
look and dress then? Look at a collection of Currier 
and Ives prints, and 3 'ou will see the historx- and 
people of that time pictured in realistic detail. 
From 1835 to 1907 the firm of Currier and Ives, li- 
thographers, published about 7,000 different prints 
that showed nearh- everx- form of American life. The 
pictures were not offered as great art. but the 3 ' were 
very popular. !Man 3 - Currier and Ives prints sold for 
as little as 15 cents. Toda 3 - collectors prize them 
because the 3 ’ xdx’idly recall b 3 -gone da 3 -s. Some orig- 
inal prints sell for several thousand dollars. 

Nathaniel Currier (1813-88) founded the firm in 
1835. He was bom in Roxbur 3 ', Mass., and as a jx)3’ 
was apprenticed to the lithographic house of William 



anrf John Pendleton 
in Pc«ton Wien the 
eorapany moved to 
Philadelpliiv, youni; 
Curner nent along 
Uler a branch ofTice 
«ss opened m New 
Vork City Curner 
finished hi3 appren- 
ticeship there, then 
^tuitobu«ine«8 for 
himself In isto he 
Proved that litho- 
graphic methoda 
Could depict current 
nevia events TTireo 
dll’s after the hurn- 
mg of the steamboat 
heiinjton, Currier’s 
artists and hthogra- 

phera gave the public 
a timely and thrilling 
picture of the luro- 
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CUSTER 



ka™^^.r^®^"’‘'"?»I«rtneriai&o7 He ant colonel Ibsh and head.tr< mr he ^ 


knew «if * Iv 1 . ® «came a partner in i&o7 He 
f» 1 * shrend eye 

L Partners died th^ 

KMwmed 00 the business until 1907 
at lithographed from od painuogs 

blnoV. *t*l^orna«h dmemgs Somenetem 

j Most 

thsnV , pnnta were lithographed m one color, 
thenhand colorcl later Often one print was the work 
®rtiJ>ts, With further charges by the hthog- 
CuST»^*'r^ t'pi’n the stone (see Ijlhogrspby) 


.6 V t, . ^ . r ‘w?" . J-"’ P® oajy a lieuten 

i&o7 He ant colonel Rash and headstn iig he wat m trouble 


Tiicnfl Ijthograpby) Montana On June it »couts reported an In lisn 

hern nf ♦!, . 0**°® AiuiSTRONo (1839-1876) The village m a bend m the Little Big Horn River Terry 
Burnley ^'>®ter Massacre ’ waa bom m New aent Custer with €00 men to bar their escape 1o the 


...V IWM. am, neaosin iig He wat in trouble 

with to wpenors Ala ptibUc hearing m ^\ashla^!tQD 
in 1876 he offended President Grant by condemnine 
the War Deportment a Indian policy and the frauds 
connected with it Oiil> tho pressure of favorable pub- 
Uc opinion made it possible for him to take part m 
the cvpedition against the S oux then be ng orgamsed 
The expedit on left Tort Abraham Lincoln N D 
in May 1876 under Gen Alfred H Terry It was di- 
reeled agamsl the forces assembled by Sitt ng Bull la 
h^tana On June »couts reported an In lisn 


Bumlev Massaere ’ waa bom m New sent Custer with €00 men to bar their escape 1o the 

^ y ttarrison County, Ohio His grandfather east until the rest of the troops could get there The 
«®ssian soldier who surrendered with Bur* nert mommg; Custer believing the Indians few m 
^ ® settled in Maryland His father Em- number decided to disregard hia orders He Rent a 
C, . ® t/Uster, vvas a farmer and blacksmith loung detacbownt under Capt Frederick Benteen toward 

usMr attended local sclwwils until he uns fen and IhelefUoevDkirethetBrntorvsouth of tViPMiorKo^j 


C,«fa tt ,ar»iicr ana uiacBsmiin aoting 

^ . ^®tmnded local schools until he was ten tad . , . 

jj 'le’it seven ^ears between his parents’ Shortly afterward Custer topping a nse sighted the 

^ that of his Bister m Monroe, Mich He village Again be divided his lorce and sent a column 

u- ^tobeasoldierandwasappomtedtoWestFomt. under Maj Marcus A Reno to approach the Indian 
ira intelligent but careless student and be camp aleng the west bank of the river With the re- 

graduated m 1861 at the foot ofacIassofSI mainderofhisforce Custer spe I forward 
Jwsigned to the 2d PavaW »« « (leufenanA Unknown to the whites Sittms: Bull s i 


the left to evptore the terntory south of the Mv er bend 
Shortly afterward Custer topping a nse sighted the 

AMinh<>d,wlM^i«lnrni. 


- ^•=•uualea m 1861 at the foot of a class of 31 _ 

. •“®'8Ped to the 2d Cavalry as a Mcond lieutenant, Unknown to the whites Sitting Bull s forces nu 
m the battle of Bull Run and helped defend bered about 6000 Most of them lay m ambush 
^ of Washington He soon lomed McClellans the hills around the vUUge Reno was dnven ba 


bunnxne battle of Bull Run and helped defend mtjku buuu. wv, 
sf. ^ ®f Washington He soon ]omed McClellans the hills around the vUUge Reno was dnven back 
Ran ^ ®^ptam In June 1863 he was given Oie with a Joss of 56 men and retreated to a high bluff 
rank of brigadier general and served g^antly Benteen beanog gunJjre hastenedtoRenosassist- 
'Gettysburg and in the Vuemia campaigns InI8« *a« Iheireombmed forces held off the Indians until 
«rairnedh,a,-i,,ui,,-j„-..v wi rr.,«.n "* * • - - •- • 


« Gettysburg and m the Vugmia campaigns InISdl saw Iheireombmed forces held off the Indians until 
prawned his childhood sweetheart El zabeth Bacon Tsnys column arrived the next day No word had 
^rtly afteiw ard he was given command of Shendav’s come back from Custer tV’hen the Indians withdrew 
« Cavalry JjiviaiQjj ^ith the rank of major general onJune27 the soldiers vent forward Onastopeto 
^ cQnspicnous dress his fearlessness and endurance tbe aest of the village they found the bodies of Custer 
inm a celebnty in the Union army and his 208 men Not one lived to tell of the battle 
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Cutworm. On spring nights, armies of these fat 
caterpillars crawl from the ground to attack farms and 
gardens. Some are nearly all black, gray, brown, or 
green; others are striped or spotted. But all have 
large pincer-like jaws with which they snip off tender 
young shoots at or near the ground. A single cutworm 
clips off four or five plants in a night, destroying 
far more than it eats. In the United States, these 
pests have been known to destroy millions of dollars’ 
worth of vegetables, wheat, corn, seedling trees, and 
other plants within a few months. 

Cutworms are the young of certain moths of the 
family Noctuidae (named from the Latin nociua, 
meaning “owl”). The adults are often called “owlet 
moths” because they fly by night and some have eyes 
that glow in the dark. Their more popular name is 
“miller” or “moth miller.” 

Life Cycle of the Cutworm 

In late summer the female moth lays from 200 to 
500 eggs on plant leaves or on the ground. The larvae, 
or cutworms, hatch out in a few daj's and feed upon 
tender shoots. As cold weather nears, they burrow 
into the ground and sleep during winter. When spring 
comes they attack the growing vegetation. They hide 
in the soil by day and eat by night. Sometimes they 
climb into trees and vines and eat young leaves or 
fruit. In late spring when they are full grown, they 
form chambers in the ground and there turn into 
pupae. In summer they emerge as moths. Some 
species produce two generations in a single year, and 
a few spend the uinter in the pupal state. 

Cutnorms can be killed with poisoned bran. A 
nuxture of 25 pounds of wheat bran, one pound of 
Paris green or white arsenic, two quarts of cheap 
molasses, and two gallons of water is enough to 
sprinkle three or four acres. This mixtuie must be kept 
out of the reach of children, poultry, and live stock. 
One wa5' to protect a young tomato or cabbage plant 
from cutworms is to encircle the plant stem in a piece 
of stiff paper, reaching an inch or so into the ground. 

Some of the species are the spotted cutworm (com- 
mon in the United States and Europe), A gratis c-nig- 
rum; greasy cutworm, Agrotis ypsilon; ohve-gieen 
cutworm, Keuria procinda; variegated cutworm, 
Peridroma margaritosa or Lycophotia margaritosa. 
Cuvier (htvl-a), Georges, Baron db (1769- 
1832) . During the troubled days of the French Revo- 
lution and the Napoleonic era, Cuvier was la3dng the 
foundations of the science of comparative anatomy. 
This science, now called comparative morphology, 
studies the structure of animals to discover their re- 
lationships. (See Anatomj'; ZoologJ^) 

Curier w as so curious about the structure of animals 
that he undertook to dissect specimens from every 
important group in the animal kingdom. He did not 
stop with merety obsendng details of structure. His 
main purpose was to discover relationships by com- 
paring the structures of the various groups. 

From the time of Linnd, animals had been classified 
by their outward appearance (see Linnd). But Cuvier 


found that some of the so-called higher animals are 
less highly developed than some which were placed 
low in the “scale of being.” He therefore reclassified 
animals on the basis of their internal structure. 

Another of Cuvier’s great contributions was the 
statement of the principle of “correlation of parts.” 
This means that the parts of an animal are so closely 
related that a change in one part may involve a change 
in another. For example, in developing teeth for 
cropping and chewring grass, cattle and other rumi- 
nants have developed a special form of stomach for 
digesting grass (see Ruminants). But the flesh-tearing 
teeth of a tiger are associated with a stomach that 
readily digests flesh. 

His Life and Chief Works 

Cuvier was bom Aug. 24, 1769, at Montbfliard, 
Prance. He early showed joy in study and a special 
liking for natural history. While a student at the 
Carolinian Academy at Stuttgart, he read nearly all 
the scientific books in the libraiy and learned how to 
dissect animals. From 1788 to 1794, Cuvier put this 
art to good use in the study of marine animals. Dur- 
ing these 3'ears he was tutor with a family firing on the 
coast of Normandy. Here he met the Abbd Tessier, a 
keen student of natural histor3', who urged the yoimg 
man to go to Paris and seek greater opportunities. 

In Paris, Cuvier rose rapidl3’' to fame. He was made 
assistant professor of comparative anatomy at the 
Jardin des Plantes in 1795 and full professor in 1802. 
Prom 1800 to 1805 he issued, in five volumes, his 
famous treatise on comparative anatomy, the first 
treatise to sy’stematize this study. His work on the 
fossil bones of quadrupeds (1812) established the 
science of vertebrate paleontolog)'. In 1816, he issued 
liis greatest book, the title of which may be translated 
as ‘The Animal Kingdom Arranged According to Its 
Organization’. This upset forever the old sy^stem of 
classifying animals. In 1818, he was elected to the 
Prench Academy. 

Napoleon appointed him inspector of education in 
1802, a council member of the Imperial Universit3’ in 
1808, and a councilor of state in 1814. In recognition 
of his services, he was made a grand officer of the 
Legion of Honor in 1826 and a baron in 1831. He died 
in Paris iSIay 13, 1832. 

Cyanides (sl'd-mds). A cy'anide is a salt of hy'dro- 
cy^anic acid, which is also called prussic acid (HCN). 
The new element or compound replaces the hydrogen 
of the acid and produces compoimds such as sodium 
cy'anide (NaCN) and potassium cy^anide (KCN). 
Cyanides are extremely' active chemically. Hence 
they are useful to industry' and also highly poisonous. 

Their ability to seize metals is used to e-riract gold 
and silver from ore (see Gold). Cyanides make excel- 
lent solutions for electroplating gold or silver (see 
Electroplating). Melted sodium cy'am’de is used for 
case hardening of iron and steel. The metal is placed 
in the melted cy'anide, and it absorbs carbon into its 
outer layer. This cyaniding gives a hard surface 
to the metal. Complex double cyanides of iron and 
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beamse they absorb oxjgen even In/a uidindtul 
cells In animaU this bcIjod cJU-se-* asphtuatirHi. 
heart failure, and (le.ith The only chance to wve » 
victim IS to get him intu pure an and apply art 
rcsiiiration To kill rats and other verirun and to nd 
trees of insect pests, hjdrocjaiiic acid is used rather 
Ilian a cj iniJe, hccju-e it is u gis 
In clieniistrj, the term cjanide is eoRiinonl) used 
fvir Slits of a metal or alkaline tlemcnl Compounds 
» 111 oig-inic raclicah such as aiurnoumm are often 
^ cilmlri/ci II hen the oanogeii ruin il eXcom 
tines «iih on instead of II, the cuui|x>mid w called 
cjarieacid and its wits ire callui taanalcs Many 
H-ints surhjssurghumandflix and pUnl parts such 
asalmondsand peach pit' coiiUUKjaiiogen UiseoiU' 
Uned «ith glucose as a tlucoiuU and is lurmless, 
tvKpt when decay of the plant breaks up the 


blundered into the cave where lived Polyphemu» the 
most iwwusof the C> elopes Homer Odysseus) 
1 h# Creeks Jfeer th« CUnr Polyphemus 
Unaware tliat the I'bnd belonged to ihe Cyclopes 
Odysseus with 12 men had gone ashore to leim who 
kved there When thev leaihed the rave Olysseus 
the way in carrying a huge jar ol vime as a prcseut 
No one was liome but the cave wis stoieil witli food 
so the hungry adventurers fell to fea tmg 
buddenly a sliadow darkened tl e entmnee In 
raced a flock of glieep and goats driven by IMvphe- 
mus He closed the entrance with a stone tint 20 
horses could not have moved Ja t*'e daiknoss hs 
one eye glared like tt ball of tire Heewungo club os 


, ---V »•— - -.w- » -K •••' bigasashipemast kiUcdtwoofOdvsseus Dim wim 

ommnation rhen tlio plant may be ]k>i»oqous one blow and ate them for supper Then he slept 
UiCtAMEN (eiXfa mtn) Of tlie potted plants the Odysseus refrained from killing the sleeping monster 

lih "V'li** unsurpassed for delicate beauty because no one but the pant could move the stone 

I'hen fully oivcned the flower has turned itself inside Polyphemus ale two more mm for breakfast before 

out until the face looks downward and tlie petals point he went out with his flocks He closed the entrance 
upward The pcbla, five in number are red, white, again, leaving Odysseus and his men prisoners 
purple rose pmk, or salmon, and somciimee of two A plan of escape now occurred to the crafty Odys 
wwrs The large kidney sluped leaves are mottled aeus After two more of his men had bean eaten for 
kko ^rbie or boar attractive designs of Rlnpes and supper, be poured wine from bis jar into a bowl and 

splashes Each Itif and flower has its own stalk offered it to the giant Polyphemus delighted with 

wmcli springs directly from tlie large tuberous root this new dnnk called for more and asked the stranger 
Florists raise the plants from se^ sown during his name Odysseus supplied him again and again, 
August IttakeslSmonth'forthehloomstoappear and answe^ _ Neman is my name Soonthegiant 


Since tlie evtUmen may not flower well a second 
son new jilantings are made annually Tlie plants 
should be wateied every day while to bloom and 
Should be kept in a cool room 

u) cl imen forma a genus of the pnimv« family 
(rrijiiuloccof) The few species are native to soutti 
cmhuiope and Asia, but florists everywhere have 
hsveloped handsome vsr.ctic* Many of the florists’ 
etiea come from the species Cyclamen indicum 
Lyclone In common speech the word ‘cy«to»e” 
’’ used to mean a tornado, a hurricane 


tell into a drunken sleep Ody s»cus and his men took 
a piece of the monsti.i s huge staff, shaipcneJ tt to a 
pomt heated it tn the fire and put out ins one eye 
Polyphemus beUnwed hke a bundled bulls Hia 
brother Cyclopes rushed to the door of Ihe cave 
Mben he ened out Noman is slaymg me ' they rC' 
phed If no man hurts you the blow must be sent 
by the gods and we can do nothing , so they left 
him to lus fate 

How Odyeseus and Uu Men Escaped 
Next raommg Polyphemus rolled aw ay the stone to 


‘''■^tuctiv 6 wind storm In weather science the kt out he sheep n^ plieed ^mself at the opening 
••"1 me™ ^ e„t,„ ot .m* ol th. »ee to atth the « t»"y >honU try 

»" ,« We. .ret, rf rrrd., ,t.d. The ™d. lo«»I« »«• ™ 

■II Mow ipirdly ,„„d ,„j,d . eeoter where the «td he»>W “'l> •1“",'", T ‘ 

Polypherou. 0— lu, bond, erdy 

*tH,.e "utl ™ ?h, -to ,„erthebaa.otthe,or....le .nd » Odyreeu, .nd 

equator . bs a* men escaped to the ship 

av=t2^^^ * '® opposite of a cyclone in Pkdvohemus made Odysseus pay dearly for his 

> em the winds blow spirally outwsrd from a ^ -cjpe^^ monster a^ked has father Poseidon to stir 
center with direction of rotation Che revise ^ ^ 

rWanuLTf, / 1/ home to Greece The <ea god heard the plea 

GVaopsfsv Wdp,), plural form, Cyciop«(«-tfoPf) 

Uteek mythology the Cyclopes were giants with* «« 


and oiade Odysseus a winderer for tea long years 
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WHERE GIANT CYPRESSES GROW 



A cypress swamp like this one of the deep South is a place of mystery and 
strange beauty. Spanish moss hangs ghostlike from the branches. Ifotice the 
conous growths (“knees”) that the cypress throws op from its roots. 


Cypress. From the heartwood of southern cypress 
trees, American pioneeis built churches and plan- 
tation homes that mas' be standmg long after our own 
day. Cypress, indeed, is one of the most durable of 
all woods. It resists insects and chemical corrosion as 
w ell as decay. Things made from it range from houses 
and coffins to acid tanks and butter vats. Other cy- 
press products are boat planking, docks, pihngs, poles, 
railroad ties, garden furniture, and flower boxes. 

We get cypress lumber from the southern or bald cy- 
press, a native of coastal swamps from Delaware 
through Texas, and of Mississippi Valley bottomlands 
as far north as southern Hhnois and Indiana. It 
grows big enough to be used for lumber in two centiu-- 
ies, and it may live more than 12 centuries. Some 
specimens aie 8 feet in diameter and 150 feet tall, with 
a limb spread of 80 feet. In swamps, the roots spread 


out for support. Some of them send up 
kinks called “cypress knees” above the water 
to get air. The branches bear light-green 
needlehke leaves three-quaiters of an inch 
long and round cones the size of walnuts The 
leaves are shed in fall (hence the name bald 
05^)1^58). The heartwood is easy to work yet 
fairly strong. It vanes in color from dark 
red at tidewater to almost white for inland 
trees. Florida leads in cypress lumber pro- 
duction, followed by Louisiana, Mississippi, 
Arkansas, Geoigia, and South Carolina. 

The Italian cypress, a tall candle-shaped 
evergreen of Mediterranean shores, also 
yields wood that lasts for centuries. The 
cypress doors of St. Peter’s Church in Eome 
served for 1,100 yeai-s and were still sound 
when replaced by doors of bronze. 

On the cliffs of the Bay of Monterey in 
California grows the Monterey cypress, its 
crown whipped flat by ocean winds. It is 
too scarce to be a somce of lumber. 

Other cypresses of the Pacific coast are the 
Port Orford cedar (Lawson’s cypress) that 
grows 200 feet tall, and the Alaska cedar 
(Sitka or yellow cypress). Their dm able 
wood is sold as cedar. 

Cypress trees are conifers All those discussed 
above, except the southern or bald cypress, retain 
their leaves the year round Scientific name of 
southern cypress, Taxodtum dislichum, Italian cj- 
press, Cupresius sempemrens, Monterey cypress, 
CMpressua macrocarpa; Port Orford cedar, Chamae- 
cypans lawsomana; Alaska cedar, Chamaecypam 
nootkalensis, 

Cyprus. A world center of commerce and 
learning in ancient times, but almost for- 
gotten today, this island lies m the Mediter- 
ranean Sea, west of Syria. After Sicily and 
Sardinia, it is the largest of the hlediter- 
ranean islands. It covers 3,591 square miles 
Mountain ranges in the north and south 
hem in the broad Mesaoria plain. The hot 
summer sun dries up the soil and much of it 
must be irrigated for fanning. Exports in- 
clude carob beans, oranges, raisin and wine grapes, 
potatoes, mules, copper, iron, pyrites, and asbestos. 
Cjpirus was famous for coppei in ancient times, and 
the metal was named for it (see Copper). 

Cyprus was conquered in turn by Egyqit, Phoenicia, 
Greece, Persia, and Rome, and became part of the Bj'- 
zantine Empire. It was Christianized by St. Barnabas, 
who visited it with St. Paul. During the Third Cru- 
sade it was conquered by Richard I of England and 
was ruled by members of the crusading orders for three 
centuries. In 1489, it w as taken by Venice , and in 1573, 
by Turkey. In 1878, England leased Cypinis from 'Tur- 
key', and, in 1914, annexed it. The island now serves 
England as an outpost for defense of the Suez Canal. 

About four-fifths of the people are Greeks, nearly 
all the rest are Turks Population of Cy'prus (1946 
census), 450,114; of Nicosia, the cap’tal, 34,485. 
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A VILLAGE IN THE FORESTED HILLS 



Uved along Iha' narrow vaU^y 

the adioniig'cLiTeS'ga^fat'eto.'^uhfSl 


pire (see Austria-Hungary; VTorld War, Fust). It 
oired its birth largelj- to Thomas Masan’^ who had 
crusaded among the Allies for the hberation of his 
people. :Masaiyk was elected first president in 1920 
and he guided the yoimg republic until 1935. 

chief problem of the young republic was its 
mmority peoples. The Czechs numbered some S mil- 
lion, tte Slovals about 3 million. More than 3 mil- 
hon Germans, caUed “Sudetens" from one of the 
mountam ranges, lived in Bohemia and Moravia. 
HimgamiB were numerous in southern Slovakia. 
FoIk hved m the distnct around Teschen, a coal- 
imnmg town on the Polish bolder. The eastern tip of 
the coimtry contained Euthenia, with a population 
whica felt kinship with the Ukrainians of Russia. 

Masaiyk be^n at once to break up the large estates 
(many of which were owned by Germansl and distri- 
buted the land to the peasants. OpportuniHes for edu- 
^faon were^den^. The government, modeled on 
^ Y“ted States, was liberal and democratic. 
? Germans, who had been the masters 

m the old empire, could not reconcUe themselves to 
their new role as a minority people. When Hitler came 

mt^ower m Germany, many of them joined a Nazi 
party to wm union with the Eeich. 

Alter sei^g Austria in hlarch 1938, Hitler turned 
to CzechoAovakia. In September, Great Britain, 
France, and Italy met with him in the famous Munich 


conference. To avert war. Great 
Britain and France reluctantly 
agreed on September 30 to let 
Germany occupy the Sudeten 
districts. Within six months, 
on March 15, 1939, Hitler broke 
the pact and sent troops into 
Prague. He incorporated Bo- 
hemia and IMoravia into Ger- 
many and made Slovakia a 
nominalh- “independent’’ Ger- 
man protectorate. He allowed 
Hungary to take over Ruthe- 
nia, and permitted Poland to 
move into the Czech area of 
Teschen. 

Czechoslovakia remained 
dismembered throughout the 
second World War. Eduard 
Benes, who had followed ila- 
saryk as president, set up a 
gov emment m exile in London 
and the Czechs remamed defi- 
ant, despite stem repression 
When Remhard Heydnch, a 
German pohce general, at- 
tempted to stamp out resist- 
ance, he was assasrinated Sus- 
pecting the Bohemian village of Lidice of har- 
boring his assassins, the Nazis razed it and shot all 
the men and 56 women (June 10, 1942). 

In Alay 1945 the Russian armv' reached Prague and 
the American forces occupied western Bohemia The 
-•^encans left in November, but part of the Rus- 
sian army stayed. President Benes' government a 
coalition of Sociahsts and Communists, pledged co- 
oj^ration with Russia and transferred Ruthenia to 
the Russian Ukraine. In 1947 the Hungarian peace 
ti^tv gave Czechoslovakia a foothold opposite Brat- 
i^va. and Poland gave the Czechs permission to use 
the port of Szczecm (Stettin). Trvmg to avoid an- 
other Sudeten crisis Czechodov akia expelled Ger- 
iMn^ After Hungaiy refused to exchange minonties. 

moved ahen Hungarian'; to the mterior. 

_ The Czechs’ restored democracy worked well. Then 
in 194S Communists seized control President Benes 
w^ forced to resign. Czechoslovakia’s phght drove 
the Western powers to increase aid to democracies (see 
Europe). N either the compulsorv coUectiv e farms nor 
stat^ontrolled industrv' equaled Czechoslovakia’s 
production when it was a democracy, and hving stand- 
arda fell. In 1954, however, the Czechs made trade 
pacts with West German}' and the Netherlands 
Area of Czechoslovakia, 49,373 square miles; popula- 
tion (1950 census, preliminary). 12 339,674 (For 
Reference-Outhne and Bibliography , see Europe ) 
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EDITOR’S NOTE 


E very user of Compton’s Pictured Encyclopedia should form the habit 
of first turning to the Fact-Index section at the end of each volume 
when in search of specific information. This index is a miniature work 
of reference in itself and will often give you directly the facts, dates, or defini- 
tions you seek. Even when you want full treatment of a subject, you wll 
usually save time by finding in the index the exact page numbers for the 
desired material. 

All page numbers are preceded by a letter of the alphabet, as A-23. The 
letter indicates the volume. If nvo or three page numbers are given for the 
topic you are seeking, the first indicates the more general and important 
treatment; the second and third point to additional information on other 
pages. \Vhere necessar)', subheadings follow the entry and tell you by guide 
words or phrases where the various aspects of the subject are treated. 

The arrangement of subheadings is alphabetical, except in major historical 
entries. In these the chronological order is followed. 

The pictures illustrating a specific subject are indicated by the word 
picture or color picture followed by a volume indicator and a page number. 
A picture reference is frequently intended to call attention to details in 
the text under the illustration as well as to the illustration itself. This 
picture-text, therefore, should always be carefully read. The pictures are 
usually on the same page as the text to which you are also referred; some- 
times they are found in a different but related article -which tsdU add in- 
terest and information. 

The pronunciations given are those preferred by the best and most 
recent authorities; alternative pronunciations are indicated where usage 
is divided. 

In recent years hundreds of foreign geographical names have been 
changed, either officially or by custom. Both old and new names are given 
at the appropriate places in the alphabet. 

Populations are those of the latest census or an official estimate when 
available if no census has been taken since World War II. Distances 
between points are map or air distances, not distances by railroad. 







CABRA 


540 


CAEN 


Cadence. See in Jtide^ Music, table 
of musical terms and forms 
Cadets, pupils studying at military and 
naval schools 
Coa^^t nu'^rd C-371 
U. S. Militarv Academy M-248-9, 
picture M-248 

U. S. Xa\al Academy X-70-1, pic- 
ture X'-70 

Cadi, or Kadi (Lu'di), name gi\en by 
Mohammedans to a judge or magis- 
trate. 

Cadillac (7.*«-<Zt-»/d7:*), Antoine de la 
Mothe (1C567-1730). French officer 
and pioneer in America C-10 
Alabama'' A-120 

founds Detroit C-10, D~75, M-229 
La Salle and L-104 
Cadillac, Mich . city 61 mi. n e. of 
Muskeg'^n, on Lakes Cadillac and 
Mitchell; pop. 10,425; rubber and 
wood products, auto accessories, 
malleable iron; Manistee Xational 
Forest nearby; viap M-227 
Cadillac Monntain, in Acadia Nation- 
al Park. Maine N-30 
Cadiz (l.'o'dir, Spanish 7:o'<?ef7i). 
Spain, seaport and naval station on 
Cadiz Bay, 50 mi. n.w. of Strait of 
Gibraltar; pop. 100.249, with sub- 
urbs, evports wine, figs, olive oil: 
S-320, maps S-312, E-425, picture 
S-319 

Drake attacks D-129 
Cadman. Charles TVakcficId (IS~1- 
1946), composer, born Johnstown, 
Pa : studied Indian music and wrote 
many Indian sonss and operas 
(‘Shanewis’; ‘A Witch of Salem’; 
'At Dawning*: 'From the Land of 
the Sky-Blue Water’). 

Cadman, Samuel Parkes (1864-1936), 
American cJergj’man, bom Eng- 
land : pastor Central Conttregational 
Church, Brooklyn, N. T., 1901-36; 
president Federal Council of 
Churches of CHirist In America 
1924-28; noted for popular lectur^ 
and radio talks ('Charles Darwm 
and Other English Thinkers ; 
Imagination and Religion*). 
Cadme*a, acropolis of Thebes T-115 
CQtVmlnTTi. a metallic element C-10, 13# 
fables P-151, M-176, C-214 
alloys A-173, C-10, 13 
electrochemical activity E-315 
meter, length determined by cad- 
mium spectrum M-215 
Cadmus (I.'nd'mtis). in Greek mythol- 
ogy. founder of Thebes C-13 
introduces alphabet A-179 
Cadore (/;a-do'rd), or Pieve di Cadore, 
Italy, small town on Pxave River, 
birthplace of Titian. 

Cadorna (Jm-ddrina), Luigi, Count 
(1850-1928). Italian field marshal, 
chief of general staff 1914-17. com- 
mander in chief of Italian armies m 
field 1915—17; replaced by Diaz 
following defeat at Caooretto. 

Ca’ d' Oro (7:d-dd'ro) (“The House of 
Gold"), a magnificent Gothic palace 
in Venice adorned with marble and 
gold and beautiful tracery, 
Caduceus (?;a-du'5e-us), magic 

of Hermes; has two snakes twined 
round a staff topped by win^; be- 
came ass'^'*»ated xr'^h m‘=‘dic’ne be- 
cause snakes symbolized wisdom: 
H-348 

Cac~”m no*trh ;»t bemnninc 

of large intestine P-245, color 
ture P-242 

Caedmon f 7.*d<i'mt7n ) f7th century 
Aj>.), earliest English Christian poet 
C-IS, E-375 

Caelian (se'Zi-cn) Hill, Rome R-1®* 
Caen (7;d/i), city of Normandy, 
France; pop. 47,835; lace and^glove 
industries: maps F-259, E-425 
abbeys N-243 

Key: cape, at, far, fast, wlipt, fgll; me, yet, fern, there; ice, bit; row, won, fSr, nSt, ds; cure, but, ri/de, fyll, bfim; out; 


PRESIDENT EISENHOWER’S CABINET 


Secretory of State 
John Foster DuUes. La-wj er and dip- 
losist. bomWashinzton, D.C.. ISSS; 
vrith law firm of SulliA'Sn and C’^om- 
well. New York Cit> , 1911-49, interim 
U.S. «enaior 1949, special repre=ten- 
tative of president of V S. to negoti- 
ate Japanese peace ireatj 1950-51. 

Secrefao of the Treasury 
George M(agofijn) Humphrey. In- 
dusmalist and lawyer, bom Cheboy- 
gan, 'Iicfa., IS^, joined M. 4. Hanna 
Company, Cleveland. Ohio. 1918. 
p»«£ideut 1929-52, chairman of board 
Slaj-Dec. 1952. 

Secretaiy o/ Defense 
Charles Erwin Wilson, Industnalist 
and electrical engineer, born Miner- 
va. Ohio, 1890, with VTtetmghonsB 
Electric and Manufacturing Compa- 
ny 190^19; joined General Motors 
Cforporation 1919, became president 
1941, chief executive officer 194G-52. 

j4lforne> CeneraZ 
Herbert Brownell, Jr- Lawjer and 
pohtical leader, bem Peru. Neb., 
19(i4, managerforThomas E Dewey’s 
presidential campaigns 1944 and 1948, 
chairman Republican National CJom- 
mittee 1944-16, plaved key role as 
strategist m Dwight D. Ei-enhower’s 
presidential campaign 1952, 

Postmaster General 
Arthur E(IIsworth> Summe’field, 
Pohucal leader, bom Pinconmng. 
Mich , 1S99, in 1929 opened automc- 
bile agenej at Flint, \ttch.. now one 
of largest m U.S.; chairman Republi- 
can National Committee July 1952- 
Jan. 1953. 


Secretary of the Interior 
Douglas McKay. Public official, bom 
Por.land, Ore., 1893; established 
automobile sales business at Salemi 
Ore., 1927; mayor of Salem 1933-34; 
state senator 1935-37, 1939-41, 1943- 
45, 1947-49; go\emoT 1949-52. 

Secretary o/ /ifrieultnre 
Ezra Taft Benson. Farm-marketing 
specialist, bom Franklin County, 
Idaho, 1899; extension marketing 
specialist Umversity of Idaho 1939* 
3S, executi\e secretary' National 
CJouncilofFannerCo-operaUAeis 1939- 
44; member, quorum of 12 apostles 
of Mormon church 1943-52. 

Secretary of Commerce 
Sinclair Weeks. Manufacturer, bom 
IVest Newton. Maas.. 1893; president 
Re^ and Barton Corporation. Taun- 
ton, Mass., 1925-44, chairman of 
board 194-5-53: major Newton, 
Mass.. 1939-35, intenm U.S. senator 
1W4, chairman Repubhean nationM 
finance committee 1949-53, 
Secretary of Labor 
James P(aul) M'tchcli. Business 
executive, bom Eliza beth.N. J.,1902, 
w.ce-presideat ipjrsonnel and lal^r 
relation) Bloommgdale Brother^, 
New York Citj*. 1947-33; assistant 
seerctarj of the army (manpower! 
1953, appointed Oct. 1953 to replace 
Martin P. Durkin, who re=ignea- 
Secrctary of Healthy Education, 
and IVelfare 

fVIarioo BCajard) Polaom. Business 
executive and government official, 
bora McRae, Ga., 1893: jomed East- 
man Kodak Company 1914. treasurer 
1935-53; undersecreiao* of tr^ury 
1953-55; appointed July 1955 to re- 
place Oreta C. Hobby, who resigned. 


Cnbra (7;a'hrd). Spam, old town 35 
ml. se. of Cordova; pop. 15.172; 
captured from Moors 1240; recap- 
tured by them 1331; finally gained 
by Christians m 15th century; pot- 
tery*, coarse cloth, wine, olive oil. 
Cabral (7;d-Z>r5P), or Cabrera (7;a- 
hrd'rd), Pedro Alvarez (14602— 
1526), Portuguese navigator 
voyage A-188, D-83, B-293, map 
A-1S9 

Cabrera (7.'a-hrd'ra), one of Balearic 
Isles B-20, mop E-425 
Cobriilo (7;d-bre'i/d j, Juan Rodriguez 
(died 1543). Portuguese navigator 
explores California C-45, S-10 
Cabril'lo Xatloral Monument, in Cali- 
fornia N-30, S-40, map N-18 
Cabriiii (7.*a-brc'ne), Saint Frances 
Xavier (1S50-1917), Roman Catho- 
lic sister, bom in Italy; founded 
Missionary Sisters of the Sacred 
Heart, 1680, in Italy; in later vears 
lived in U. S. as head of order; 
established hospitals in New Tork 
and Chicago; first U. S citizen bea- 
tified (193S): canonized July 1946. 
Cab'riole lesr 1-178, 179, picture 1-179 
Cacalin. See i« Index Emilia 
Cacao (7;a-7;a'd), tropical American 
tree; beans yield chocolate and co- 
coa; C-9, picfii cs P-302, C -9 
beans C-9, C-2S8: processing for 
chocolate C-288, pictures C-288, 
289 

producing regions C-9, G-134b 
tea made from leaves T-32 
Cacclni {7:df-c7ie'«e). Ginlio (1550?— 
161S?), Italian singer and com- 
poser. one of group of musicians 
who developed new style out of 
whicb opera grew*. 

Caccio Cavallo (7;df'c7io 7;a-v5J75) 
cheese C-2C7 

Cachalot. See in Index Sperm whale 
Cachucha (7.n-c7io'c7ia), gay Spanish 
dance with castanets, usually solo; 


music, in triple time, resembles 
bolero 

Cacomistle, animal. See In Jndes 
Bassarisk 

Cactoblas'tis cactorom, moth de- 
structive to prickly-pear cactus 
A-480 

Cactus (7;a7c*tns). desert plant C-9-10, 
picture N-51, coZor pictures C-ll-*12 
A.-346 

giant C-9, 10, picture E-213, color 
pfefuree C-11, S-384a 
organ pipe N-38 

prickly pear C-9, 10, picture P-299, 
color picture C-12; control in Aus- 
tralia A-480 

stores water C-9, pictures P-299. 
N-51 

Cactus family, or Cactaceae (7;d7;-fc7'- 
se-e), a family of plants, native 
chiefly to the Americas, including 
the night-blooming cereus. prickiy 
pear, saguaro, Turk’s-cap cactus, 
and lemon vine. 

Cactus State, popular name for New 
Mexico. 

Cactus wren, bird W-305 
state bird, fable B-158 
Caddie, m golf G-138 
Caddis fly, an order of insects. TricTiop- 
tera; found near streams, ponds, 
lakes; lar'-'ae. ca*ied caddis w^rms, 
are aquatic: N-54, picture 1-157’ 
color pictures I-154c, P-420b 
Caddo. Indian tribe that now lives in 
Oklahoma, map 1-106/, fabZo 1-107 
Cad'doati, a linguistic group of North 
American Indians comprising the 
^ikara In North Dakota, the 
Pawnee in Nebraska, and the Caddo 
and Wichita in n Louisiana, 
Arkansas. Oklahoma, Texas. 

Cade (7;dd), Jack, or John (died 
1450). English peasant leader of 
rebellion ; character in Shakespeare’s 
*King Henry VI*; H-336 




CALCIUM 

balance in body and parathyroids 
H-425-6 

calcite C-18, JI-262, pictures C-18, 
ir-265 

carbide C-18, F-S17: acetj’lene 

source A-7, 8; nitrogen fixation 
C-18, N-241 

carbonate A-10, C-18. M-262: chalk 
C-182, picture iI-265; limestone 
L-244; marble M-92; shells S-1S8, 
S-lS9a 

chloride A-168: absorbs moisture 
C-18; mineral forms M-265 
cjanamide, in nitrogen fixation 
K-241 

earth's crust, percentage in diagram 
C-215 

electrochemical activity E-315 
electronic structure, dtagram C-213 
fireworks colored by F-93 
fluoride* fluorescent properties 
L-235; mineral form M-265 
fluorspar (fluorite) M-265 
food must contain F-217, C-18 
hydroxide and oxide (lime) Li-244. 
C-18 

hypochlorite C-288 
ion, table C-216 
lime I/-244 
limestone Li-244 
milk contains Jr-250 
oxide C-18. L-244 
oxychloride C-28B 

phosphate C-18: fertilizer F-55; 
mineral forms M-265; yields phos- 
phorus P-209 

Portland cement, use in C-165 
protoplasm contains B-145 
silicate: mineral forms M-266 
sulfate: ff5*psum contains G-236; 
mineral forms M-265; solubility 
S-234 

sulfide- fluorescence L-235; Le- 
Blanc process produces S-226; 
phosphorescent properties P-208 
tungstate- In X-ray fluoroscope 
X-330; mineral source of tung- 
sten JI-26S “ 

Calcium light, or line light L-244 
Calculating maclilncs and devices 
C-18a-d, pictures C-lSa-c 
abacus A-2-3, picture A-3 
analogue computers C-18a, c-<l. pic- 
ture C-lSb ' ' 

bookkeeping t>-pe picture B-229 
cash register C-13I, picture C-131 

C-168, picfiire 

computing scales TV-SO 
digital computers C-18a-c, pictures 
O-loa, c 

*'c-186^ C-18a, b-c, d, pictures 

inventions, tahle l-204c 
slide rule S-199, picture S-199 
Calculns, a bran-h of higher m.athe- 
matics; fundamental principles 
de\ eloped independentlv by Sir 
and Gottfried 
C (published 1684) : 

differential C-18e 
integi-al C-19-20 

faicafta aSI-kurg), India, 2d largest 
city m India ; capital of IVest Ben- 
gal state; on Hooghly River, a 
Ganges: pop 2,548- 
&/<: C-20-1, maps 1-54. A-407 
A-531, picture C-20 
banyan free 

Black Hole of Calcutta C-35'> C-21 
Ganges River G-lo “* 

Ho^ah Bridge B-308, picftnc C-20. 
See also in Index Bridge table 
Caldecott (fcpZ'dc-fcuf ) , Rnndolnh 
(1846-86). English artist C.21-2 
1,-207, pfcfures C-21, L-207, 208 ’ 
Caldecott medal, awarded annually 
since 1938 to the illustrator of the 
most distinguished picture book for 
children published in America in 
the preceding year; established by 
Frederic G. Melcher; named for 
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Randolph Caldecott: L-267, pic- 
tiii'e 1,-268. See flteo in Index 
Awards, table 

Cnlder, Alexander (born 1898), 
painter and sculptor, born Phila- 
delphia, son of Alexander Stirling 
Calder; started career as engineer; 
turned to painting 1923; In 1930 
began making abstract sculptural 
constructions which he termed "mo- 
biles” and "stabiles’*: S-83 
mobile, pictuie S-83 
Cnlder. Alexander Stirling (1870- 
1945), sculptor, bom Philadelphia; 
had charge of sculpture at Panama- 
Pacific Exposition in San Francisco. 
Caldera iT<at-d(Vrd'), a crater formed 
by collapse of top of a volcano 
Crater Lake X-33 
Calderon (ZroZ-dd-rdn'), Philip Her- 
mogenes (1833-98). painter Of 
Spanish parentage, bom Poitiers, 
France, spent most of his life in 
England keeper of Roval Acad- 
emy. :^ndon, 1887-98; historical, 
portrait, and genre painter 
*Ruth’. picture R-299 
Cnlder6n de In Barca, Pedro (1600— 
168Z). Spanish dramatist and poet 
S-326 

Calduell, Ersklne (bora 1903), writer 
bom White Oak. Ga.; has been 
cotton picker, stagehand, profes- 
sional football player, book re- 
viewer, and screen writer (‘Tobacco 
Road’, novel, later dramatized; 
Kneel to the Rising Sun*, short 
stories) 

Caldwell. Jonatlinn. captain In Amer- 
ican Revolution D-60 
Calduell, Idaho. touTt in sw. 25 mf 
w of Boise: pop. 10.487; livestock 
snipping: College of Idaho, pub- 
lishing house: mops 1-21, U-252 
Calduell. X. J.. post borough, 8 ml. 
sw of Paterson; pop. 6270; Cleve- 
land’s birthplace: map IV-lSi 
Caldwell College for Women, at Cald- 
well. X. J ; Roman Catholic; arts 
and sciences, education. 

Caleclie (I.d-Ies/t*), two- or four- 
wheeled carnage. 

Caledo-nla, name given by Romans to 
n. Br2tain; now used poetically 
for Scotland: S-64 

Canal, Scotland, 2 >icture 

Caledoniuns, ancient inhabitants of 
Caledonia; term now humorouslv 
applied to people of Scotland. 
C^endar {hdVen-der) C-22-4, table 

almanacs C-24; nautical X-74, 0-326 
American Indian, picture I-l08b • 
calendar holes" of Pueblo X-31 

turet-lfs' Pio- 

centuries, reckoning C-23 

atm? 

combined, pic- 

day D-24-5 

Easter, how calculated E-200 
Egj-ptian, ancient C-22, T-334 

tabJ% C%°^ 

^P-294^W°8S^'°"'‘^ calendar C-23, 
Greek Olympiad 0-381 

SlvnSio"na?"Tat'e“'’'fint”® 

maps P-is-17, T-135 

1-187-8, A-413 
Jewish New Tear N-lgs 
Julian c-22, D-28, T-33B- 
church R-273 
leap year C-22, T-335 
Jlayan M-144 
llohammedan M-329 
month M-3S0 


1-187-8, 

pictures 


Russian 
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CALIFORNIA 

Xew Year’s Day X-194-5 
old and new style C-22-3, Y-335 
origin of name C-22 
perpetual, table C-23 
Roman C-22, 23 
Sabbath S-1 
week W-SS 

year Y-334-6, pictures Y-335 
Calendar Holes, at Casa Grande Na- 
tional Monument X-31 
Calendar Stone, Aztec relic M-210, pic- 
ture A-543 
Calender, a machine 
automobile tire, making R-239, pic- 
tvjc R-243 
paper P-68, 68n 

Calends, or Kalends, in Roman calen- 
dar C-22 

Calen'dula, or pot marigold M-96 
Caletti-llrnnl, Pietro Francesco. See 
in Index Cavalli 

Calf, J oung of cattle and other 
ruminants 
Calfskin L-149 
vellum B-232 

Calgary ihaVga-m), Alberta, a leading 
inland city of Canadian Northwest; 
pop 129.060: C-24, maps 0-68, 80 
climate A-142 

Calhoun ikal-hon'), John Caldwell 
(1782—1850), American statesman 
and orator C-24-5 
Statuary Hall. Sec in Index Statu- 
ary Hall (South Carolina), table 
vice-president. See in Index Vice- 
president. table 

Call (ka'Zg), chief trade center of rich 
Cauca Valley, in w. Colombia 50 mi. 
s.e. of Buenaventura; pop. 259,100, 
with suburbs; sugar, coffee, rice, 
gold, coal, cattle: C-388, map S-252 
Caliban (kd/'i-bdn), in Shakespeare’s 
‘Tempest’, deformed savage son of 
a witch and a devil, enslaved by 
Prospero T-56 

Caliber, of firearms. See in Index 
Bore 

Calibration, adjustment of different 
instruments, such as gauges or 
thermometers, to give identical 
readings under the same circum- 
stances; also the accurate adjust- 
ment of the scale divisions on an 
instrument. 

Caliche (ka-Ze’c7i«), nitrate-bearing 
rock in Chile C-251 
Calico, printed cotton cloth; originally 
white cotton cloth from Calicut, 
India. 

Calico bass, the black crappie S-454. 

See also in Index Crappie 
Coliro bush, another name for moun- 
tain laurel L-137, color picture 
F-177 

Calico scallop (Pecicji gibbus), clam 
shell, color jActure S-139a 
Calient (kdl'f-kilf), India port on sw. 
co«st. in Madras state; pop. 158,- 
724; exports copra, ginger, coffee, 
tea, rubber; acquired by Great 
Britain by treaty 1792: map A-407 
Vasco da Gama visits G-8 
Calif. See in Index Caliph 
California (fcd7-i-/6rii'i/n or kal-*^ 
/dr'»?-<i), a Pacific state of U. S.; 
158,693 sq. mi.; pop, 10,586,223; 
cap. Sacramento: C-25-49. maps 
C-34-5, C-26, 29, U-252, 303, pic- 
tures C-26, 32, 37-45, 47-8 
agriculture C-39-41, 28: Acala cotton 
C-498; lettuce L-175; ostrich farm- 
ing 0-427; rabbit raising R-18. 
See also subhead fruit, belotc 
area compared with that of Japan, 
chart J-296 
bird, state C-27 

Capitol. State., piefiirea S-2, C-44 
cities C-30— 1, map index C-33, 36. 
See also in Index names of cities 
Berkeley B-125 
Fresno F-295 
Glendale G-126 
Long Beach L-307 
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CaUiere, Lonis Hector cle (1646—1703), 
French colonial official, hom Cher- 
bourg. France; 1684-99 governor of 
Montreal; 1699—1703 governor gen- 
eral of rCevT France; knoTvn for his 
wise dealings ^ith the Iroquois. 
Callimachus ( 7:d -Uvt 'a-J: us ) , Greek 
Ivric poet of 3d cenlurj* bc.; cred- 
ited with some 800 works. 
Callimachus (5th century bc.), Greek 
sculptor; credited with a group 
of dancing Laconian maidens and 
a gold lamp for the Erechtheum; 
said to be the originator of the 
Corinthian capital and the running 
drill for boring in marble. 

Calliope (.Ld-U’d-pi), in Greek my- 
thology*, Muse of epic poetry M-454 
Calliope, senes of steam whistles ar- 
ranged to give tunes when sounded 
by keyboard, picture C-311 
Calllopsis. See tu Index Coreopsis 
Calllppus, or Calippus (4th century* 
BC.), Greek astronomer, born Cyzi- 
cus, Asia Minor; instituted use of 
Caliippic cycle, a period of 76 years 
(the equivalent of four Metonic 
cycles minus one day). 

Callisto (7:a-as'f6), in Greek mythol- 
ogy, attendant of Artemis and 
mother of Areas, because of Io\e 
affair with Zeus she was turned 
into a bear by Hera, or Artemis; 
mistaken for an ordinary bear, was 
about to be slam when rescued by 
Zeus who placed her in the sky as 
the constellation. Great Bear 
CalUstus, See in Index Calixtus 
Callot (7:a-7d). Jacques (1592-1635), 
French engraver, master of art of 
design, skilled in putting manv 
figures in small space 
CalloTiay, Cabell (Cab) (bom 1907) 
£>egro composer bandleader, and 
^tor bom Rochester, X. Y • m 
Porgy and Bess’ 1932. ’ 

Calmar. Sweden See in Index Kalmar 
Calm,, belt of. See in Jndex Doldrums 

chloride 11-174 
fireworks, used In F-93 

Caloo.ahatehee Elver, m s w. Florida. 
Av hiain outlet of Lake 

or ralory 

F-^is. 

Calorim'eter instrument for measur 
mg quantity of heat “easur- 
Bunsen inventions B-350 

Sin, '’irfures B-104 
Calotj pe process. Photographv P-OOS-R 
Cal ne, m ancient geoCTanh,- nS"®”? 
toe Pillars of HermtS^? ' 
Gibraltar rvercuies, modem 

legendary origin H-342 

fur industry: map E-42S * ®“1- 

CaUhrop, .«amnel Robert (1829-ini-, 
Unitarian minister, bon? Tinni, ’ 
shire. &g!and: cai^ie to u s Tr?, 
streamlined train S-429 ' ^ 

Cal’trop f.amily, or ZygoDlivlln. 

(:J-Oo-/l-Id-se-f), family ot"^J,l“anm 
shrubs, and trees, including fte P?’ 
numvitae and toe creosote bush 
Cai'nmet, Mich., town on Upper Penln 
sula. about 68 mi. n.w. of Mne' 
queue; pop. 1256; situated in Oni 
timet township, center of ctmi 
copper-mining district: maps sf-a^ 

Calumet, or ceremonial pipe, the “poace 
pipe,” of Xorth American Indians- 
tobacco pipe with stone bowl and 


long reed stem ornamented with 
eagles' feathers: pictures l-104b. 
110c 

Calnmet and Hccla 3nne, in Michigan 
C-473-4 

Calnmet City, 111., citj- 16 mi. s.e. of 
Chicago; pop. 15,799; packing- 
house products, chemicals, pickles: 
map, inset 1-36 

Calnsa, Indian tribe that formerly 
lived in Florida, map 1-106/, table 
1-107 

Cal'vary, or Golgotha, the place where 
Jesus was crucified J-340, J-336 
Calve (fcfil-in'). Em. > > 3«— 1942), 

French operatic singer of great 
dramatic power: picture 0-394 
Cal’vcricr, Charles Stuart (1631-84), 
English humorous poet and bar- 
rister (‘Fly Leaves’: ’Theocritus 
Translated into English Verse'). 
Calvert, Barons Baltimore. .Sec in In- 
dex Baltimore 

Calvert ihaVverfi, Leonard (1606- 
1647), first colonial governor of 
Man-land, brother of Cecilius, 2d 
Lord Baltimore B-38 
buys land from Indians M-lIO, pic- 
ture M-109 

Caivi (kal'pe). battle of (1794), 
named for small seaport in n.w. 
Corsica; naval battle between Eng- 
lish and Corsicans in w-hlch Kelson 
lost his right eye. 

Cal'vln, John (1509-64), French theo- 
^gian and Protestant reformer 
C-49, C-302— 3, picture R-92 
French literature influenced by 
F-287 

Geneva headquarters G-36 
Knoy Influenced by K-63 
Puritans Influenced by P-443 
Reformation, part in R-92, 93 
Calvin College, at Grand Rapids, 
Mich.; founded 1876 by Christian 
Reformed church ; arts and sciences. 
Calvinists, followers of John Calvin’s 
teachings 

in Thirty Tears’ 'War T-llS 
witches, persecution of W-I80 
Cal,vcan'tims. a genus of aromatic 
shrubs vvith opposite leaves and 
large brownish purple flowers: pop- 
ularly called Carolina allspice. 
Calycanihus floridus, called toe 
strawberry* shrub because the 
cashed flowers j-ield the fragrance 
or strawberries, is a common gar- 
den shrub. 

Calycanthus family, or Calycantha- 
ceae H:ul-i-l:dn-th(Vse-e) , a family 
of plants, native to Xorth America 
and e. Asia including Carolina ail- 
Spice and the nieratias. 

Calydon (fcdl’e-ildn), ancient city of 
Aetolia, Greece; scene of legendarj- 
bunt for toe monstrous Calvdonian 
boar which Artemis sent to ravage 
she had been 
St clivdtn" the king 

t'-«i-|ip's6). in Greek mythol- 
. nymph who detained Odysseus 
lor seven years 0-344 
^ music, folk music of the 

Trinidad; became pop- 
193R “ music in U. S. 

dies-’ .^hajacteristic melo- 
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CAMBRIDGE 

Camaffiiey (ka-ma-^tea'), largest in- 
land city* of Cuba, in province 
of CamagOey, 170 mi. n.w. of 
Santiago de Cuba ; pop. 204,254 
with suburbs; cattle products* 
C-527, maps C-528, TT-SS 
Camarasa Dam, in Spain, at junction 
of Xoguera Pallaresa and Segre 
rivers. See a!so in Index Dam. 
tahie 

Camargo (/.'a-mdr-^D'), Marie Anne de 
Ciipis de (1710— 70), Belgian balle- 
rina, bom Brussels, Belgium, where 
she first appeared as a dancer; 
made Paris debut 1726; The 
Camargo Society (founded London 
1930 to sponsor ballet) named for 
her; D-14/* 

Cambaceres (7:dn-bd-5d-rcs'), Jean 
Jacques K^gis de, dnke of Parma 
(1753—1824), French statesman; 
2d consul under Kapoleon; played 
part in compiling Code Xapol^on. 
Camber, in airplane A-88 
Camberwell. England, metropolitan 
borough of s, London; pop. 179,729; 
Camberwell Green once celebrated 
for fairs. 

Cam'bium, “growth layer” between 
bark and wood of trees B-S5, P-292, 
diagram T-179 

Cambo'dia, free state in s.vr. Indo- 
China on lower Mekong River; 
about 52,500 sq. mi.; pop, 3,748,000; 
cap. Pnom-Penh: 1-122-6, maps 
1-123, A-407 

Angkor Vat 1-125, pictures A-419, 
1-221 

cleaning rice, picture 1-122 
flag P-136d, color picture F-134 
relationships in continent, maps 
A-406-7, 411-12 
royal grounds, picture 1-126 
Cambodia River, in s.e. Asia. See in 
Index Mekong River 
Cambon (7;dn-b6>V), Jules (1845- 
1935), French diplomat, brother of 
Pierre Cambon; governor general 
of Algeria; French ambassador to 
U. S. 1697-1902, to Spain 1902-7, 
to Germany 1907-14; deputy prime 
minister 1917 for the specific pur- 
pose of establishing a common 
Franco-Araerican war policy. 
Cambon, Pierre Paul (1843—1924)- 
French diplomat; prefect depart 
ments of Aube, Doubs, Xord succes 
sively*; minister Tunisia; arabas 
sador to Spain 1886-90, to Turke: 
1890-98, to England 1898-1920; in 
strumental in setting up the entent* 
cordiale. 

Cnmbmi (7.*an-hre'), France, city 3i 
m». s. of Lille; pop. 24,560; liner 
goods, especially cambric, to whicr 
it gave name: maps B-lll, E-425 
M-orld "War I battles W-227. 230 
Cnmbrai, X/eague of, alliance of Loms 
XII of France, Emperor 
mllian I, Ferdinand the Catholic 
of Spain, and Pope Julius n for 
partition of Venetian territories 
(1508) V-446, J-364 , , 

Cambrai, Peace of (1529). See in in^ 
dex Treaties, fable 
Cam'bria, ancient name of *WaIes. 
Cam'brian Mountains, highlands or 
"Wales, map B-S21 
Cambrian period. In geology » 
diagrams G-52, 58, picture P-406a, 
table G-57 _ ^ 

Cambric (7.-(im*bri7;). originally a we 
linen fabric (from 
France, where probably 
made) ; now usually a soft, 
woven cotton cloth; also a suu 
lining fabric of cotton. 

Cambric lea T-33 ^ ^ 

Cam'bridge, or Cambridgc«Mre. a^' 
ricultural county in e. England; 4.- 
sq. mi.; pop. 140.000: county 
Cambridge: map E-S47 
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CAMPANILE 

CompanUe (7:aPi-pfl~Pc'/e, Italian 
kam-pa-ne'la) B-118. See also m 
Index Bell tower 

Campaninl (fcdm-pfi-ne'ne), Cleofonte 
(1860-1919), Italian musical direc- 
tor, manager of Chicago and Phila- 
delphia opera companies. 

Cnmpan’nin, genus of herhs including 
the bluehell or heliflower and the 
harebell B-211, color picture F-174 
how to plant, table G-16 
Campanulaceae. See in Index Bell- 
flower family 

Campbell, Alexander (1788—1866), 
Irish-American theologian; founder 
with his father Thomas (1763- 
1854) of Disciples of Christ (Camp- 
bellites) ; also founder of Bethany 
College, W. Va.; prolific writer. 
Campbell. Sir Alexander (1822-92), 
Canadian statesman; a leader in 
Confederation movement, first 
postmaster general of Dominion ; 
leader of Conservative party for 
20 years in senate. 

Campbell, Sir Colin (Lord Clyde) 
(1792-1863), British general; 
served in Peninsular IVar, Crimean 
■War, and Sepoy JIutiny 
recaptures Lucknow L-339 
Campbell, Sir yialcolm (1885—1949), 
British auto racer, aviator, broker; 
began auto racing as hobby in 1910 ; 
knighted 1931 (‘My Thirty Tears of 
Speed*; ‘Romance of Motor Rac- 
ing*). 

Campbell, Mrs. Patrick (Beatrice 
Stella Tanner) (1867-1940), Eng- 
lish actress (“The Second Mrs. Tan- 
queray"; ‘The Notorious Mrs. Ebb- 
smith*; ‘Magda’; ‘Pygmalion’). 
Campbell, Robert, or MacGregor, 
Robert (1671-1734), celebrated 
Scottish outlaw Rob Roy R-166 
Campbell, Robert (1804-79), fur 
trader and businessman; bom in 
County TjTone, Ireland; came to 
America about 1824; joined Ash- 
ley’s expedition to Rockies; soon 
led parties organized by the Sub- 
lettes and others; saved William 
Sublette’s life in battle with Black- 
feet at Pierre’s Hole in 1832. He 
settled in St. Louis in 1835 and was 
active in public affairs, serving 
twice as Indian commissioner. 
Campbell, Robert ( 1808-94) , Canadian 
fur trader and explorer, born Glen- 
lyon, Perthshire, Scotland; with 
Hudson’s Bay Company 1832-71; 
explored Mackenzie River basin and 
the Yukon; 1848 discovered Upper 
Yukon River. 

Campbell, Thomas (1777-1844). Scot- 
tish poet now best known for his 
stirring lyrics (’Hohenlinden’ ; ‘Ye 
Mariners of England’; ‘Lord Ullin’s 
Daughter’; ‘The Battle of the Bal- 
tic’) ; buried in Westminster Abbey. 
Campbell. Thomas (1790-1858), Eng- 
lish sculptor of classical school 
(‘Pauline Bonaparte’, ‘Duke of 
Wellington’). 

Campbell, William (1745-81), soldier 
born Augusta County, t'a.; seiwed 
with Patrick Henry's Virginia 
forces; in Virginia House of Dele- 
gates; brigadier general under 
Lafayette. 

Campbell, William Edward March 
(1894-1954), pen name William 
Slarch, writer, born Mobile, Ala. 
(novels: ‘Company K’, ‘The Tal- 
lons’, and ‘The Bad Seed* ; collected 
short stories: ‘Trial Balance’). 
Campbell, William Wilfrid (1860- 
1919), Canadian poet; retired from 
Episcopal ministrj- for literary 
work (’Lake Lyrics’; ‘Sagas of 
Vaster Britain’). 

Campbell, formerly East Youngstown, 
Ohio, industrial and residential 
city on Mahoning Rivei, suburb 
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of Youngstown; pop. 12,882; iron 
and steel manufactures: map 0*356 
Campbell-Bannerman, Sir Henry 
(1836-1908), British Liberal leader, 
born Glasgow; secretary* for war 
1886, 1892-95; premier 1905-8; 

noted for support of Irish home 
rule, liberal policy toward Boers, 
campaign against House of Lords. 
Campbell Island, island s. of and be- 
longing to New Zealand; area 44 
sq. mi.; pop. 9: map W-205 
Cnmpbellites. See in Index Disciples 
of Christ 

Cnmpbellton, New Brunswick, town 
145 mi. n. of Frederickton on Resti- 
gouche River in farming region; 
pop. 7754; fish, lumber, pulp, aer- 
ated waters, brick: maps C-69, 73 
Campeachy wood (from Campeche, 
Mexico), logwood L-296 
Campeche (kdm-pe'che, Spanish kdm- 
peVekd), Mexico, state on w. side 
of Yucatin peninsula; 19,670 sq. 
mi.; pop. 122,087; cap. Campeche 
(pop. 31.274); chicle, logwood, 
livestock, heneqiien: Y-344, maps 
M-189, Y-345 

Campeche, Mexico, capital of state of 
Campeche, on Gulf of Campeche; 
pop 31,274: Y-345, maps M-195, 
Y-345 

Cam'perdown. Netherlands, village on 
North Sea 27 mi. n.w. of Amster- 
dam : British naval victory' over 
Dutch (1797). 

Camp Fire Girls C-54-6, pictures C-54— 

5 

Camp fires, how to make C-60— 2 
Camphene L-89 

Camphor (kdm*/6r), an aromatic 
gumlike substance C-55 
synthetic production C-55 
Campl Flegrel (“burning fields”), 
Italy 1-267 

Campinas (kdm-pi'tiQS), Brazil, city 
in s.e., 60 ml. n.w. of Sao Paulo; 
coffee production and trade; pop. 
101,746: maps B-288. S-253 
Camping C-56-63, pirtures C-66-63, 
He/ereuce^OutJine V-425 
back-yard camping, JRefcrcncc^Out- 
Une V-425 
bedding outfit C-58 
books about H-397 
Boy Scout campers, pictures B-274, 
277 

Camp Fire Girls C-54 
cellar, picture C-63 
clothes C-57-8 

cookery and mess kit C-58-9, C-463, 
pictures B-274, C-61— 3 
entertainment at camp, picture 
C-3igb 

equipment C-57— 60; check list C-58; 
homemade C-59 

fire building: choosing wood C-60— 1; 
putting fire out C-62; types 
C-61-2 

4-H camps F-252, 252a 
Girl Scouts, pictures G-113, 114, 
C-63 

heating the tent C-62 
hiking rules C-63 
hygiene C-62-3 
leader C-56 

National Music Camp B-46a 
packing equipment C-58 
planning the trip C-56 
poisons, and insect pests, caution 
C-63 

safety suggestions C-63 
sanitation and drinking water 
C-62-3 

site, selection C-56-7 
tent C-S9, pictures B-277, C-56-8, 
F-237, M-279, S-142, V-425 
tools C-59-60 
water hazards C-63 
Cam'pion, Thomas (1567-1620), Eng- 
lish poet and musician; composed 
words and music for many lyrics 
(‘Four Books of Airs*: '(DbserN'a- 


tions in the Art of English Poesie’). 
Campion. See in Index Silene 
Campion, rose. See in Index Mullein 
pink 

Campoformldo, formerly Campo 
Formio, Italy, village 60 mi. n.e. of 
Venice 

treaty of Campo Formio (1797) N-8 
Campos, the grassland region (or 
savanna) of central Brazil G-1681;, 
S-276, mops S-255, G-169 
Campo Santo (kdm'po sdn'fo), name 
meaning “holy field” applied to 
burial grounds in Italy 
Pisa 1-278 

Camp robber, popular name for the 
Canada jay. 

Camp'us, college, picture C-384 
Cnmpns Martins (mar'shus), large 
field on Tiber River near ancient 
Rome, used for military' drills and 
popular assemblies R-197 
Cam Ranh Bay, Indo-China, on e. 
coast; port is city of Cam Ranh; 
fine harbor; naval base 
Camus (fcd-mu), Albert (bom 1913), 
French writer, born near Bone. 
Algeria; moved to France 1940: 
active in French resistance move- 
ment (novels: ‘The Stranger’. 
‘The Plague’; play: ‘Caligula’; 
philosophical essay: ‘The Rebel’). 
Can, tin F-220-1 

Cana (A'd'nq), of Galilee, a village 
in Palestine near Nazareth; scene 
of Christ’s first miracle (John il. 
1-25) when water became wine at 
marriage feast: 7>iop B-138 
Canaan (kd'ndn), name of pre-Israe^l- 
ite Palestine, which was peopled by 
descendants of Canaan, son of Haro 
J-352, map B-138 
Ca'naanitcs J-352 
alphabet A-177, chart A-177 
Phoenicians identified ^’^th P--05 
Cun’ndn. a nation of North America, 
3,845,774 sq. mi.; pop. I‘i»009j429. 
cap. Ottawa: C-64-94, maps C-67-9, 
72-3, 80-1, 86, 250, P-346, 
graph C-66, pictures C-64-5, 70, 
76-7, 83-5, 87-92, Refcrcnce-Outiiue 
C-93-4 .. 

agriculture C-B4-6, f^*;,7* 

government aid C-86; 

1-253; maple sugar and syrup 
M-B3 ; wheat C-85, W-115, 

W-117, picture? A-143,C-70, TV-116 
air transport C-76. 84 
animals C-78, 87. map N-258 
area, other countries compared o-bo, 

armoriLl^'beLlngs H-136a, color 
picture F-131 
art C-90— 1 

banks anfi banking B-52, 48, 51 
bibliography C-94 r' 1S4 

boundari’ unfortified U-377, G- t 
C-89 

cable connections C-5, 8 
canals C-77. C-109, S-19, mops 

C-72-3, S-20: Lachine Canak pm 
ture C-107; Rideau Canal C-109. 
0-428, 429, picture 0-428, 

Sainte Marie S-49-51: Trent 0^09 
H-452: Welland Ship Canal V 
cities, list C-65. See also tn Index 
names of cities 
citizenship C-83, C-319 
climate C-77-8, A-327-8, >-248 
P-103: animal and plant life x an 
with, map N-258 

coast lighting L-238 imnorts. 

commerce C-89: exports and impon 
See in Index Trade, table 
education C-90: illiteracy P-S74^ 
fisheries C-86-7 P.'of'rc C-70. .o 
ernment hatcheries F-109. loo-i 

flags^F-136a. color P'otnre ^-131- 
historic F-136a, color P 


F-131 

forests 


Key: cope, at, far, fast, whqt, ffill; me, yet. fern, there; ice, bit: row, won, for, not. da: cilre, bilt. rfide, f(ill. bum: out. 
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CANDLEBERRY 


FACrrS ABOUT SOME OF THE GREAT SHIP 

AND 

BARGE CAJVALS OF THE WORLD 



CoOTKt 

Le>cth 

Depth 

VmTB 

Year 

Name 

OR St\te 

Muxs 

Feet 

Feet 

Opened 

.Albert 

Bclrium 

79 

16.5 

116 

1939 

Baltic-White Sea (b'talin) 

Russia 

141 



1933 

Beaumont-Pori .Arthur 

Texas 

40 

32 

200 

1916 

(Sabine-Neches) 






Cape Cod 

Ma5«achu"etts 

13.5 

32 

540 

1914. 1941 

‘ Cbe«3peal.e and Dela>»are DcIa*'arc-5rar\Und 19 

9? 

250-400 

1829. 1934 

Chicago Sanitary & Ship 

Illinois 

30 

22 

160 

1900 

Connlh 

Greece 

4 

26 

72 

1893 

Erie* 

Ne^* York 

340 

12 

45 

1825, 1918 

(^uta 

Sweden 

240 



1832 

Hniif^ton ^hip channel 

Texas 

50 

34 

200-400 

1914 

Juliana 

Netherlands 

01 

11.8 

52.5 

1935 

Kiel 

Germany 

52.8 

37 

144 

1895 

, Manchester 

England 

35.5 

28 

125 

1894 

1 Mo-coM-Ao1?a 

Russia 

79 

18 

100 

1937 

1 Panama 

(Janal >Sone 

50.7 

41 

1)0 

1914 

R hon e- M areeil 1 es 

France 

50A 

10.7 

52 

1927 

Rbone-Rhine 

France 

197 

6.9 

l7Jt 

1833 

Si. I,.aHrence Ri»cr Canals 

Canada 

46 

14 

45 

1825. 1899 

SauU Ste- Mane 

Canada 

lA 

18.25 

60 

1895 

Sauli Ste. Marie 

Michigan 

1.6 

25 

100 

1853. 1919 

f S'flCI 

Errpi 

I06t 

36 

147 

1869 

! W eJJand Ship 

Canada 

27.6 

30 

80 

1932 

•Mam branch of the Nch ’York Slate Daree CanaL 




1 tlnclude- channel approache*- 







Canadian Shield. Sgc in Index Lau- 
rentian Plateau 

Canals^re iha-nd'gtr) . a species of 
dock (Pumrx hv^^^^nosephalua) 
found m SKT United States and 
ilexico. roots u«ed in tanning. 

Canalboat, of middle 1600's C-107, 
picftne C*109 

Canal du 3Iid! (/:d-ndr dii nie^de'), 
or iMTigvedoc Canal, France, con- 
nects the Mediterranean Sea t^ith 
the Oaronne River, which flows into 
the Bay of Biscay C-lOSa. F-262 

Canaletto (fca-na-l^f'fd). or Canale 
(f:d-fta'ld)^ Antooio (1697—1768) 
Venetian artist: famous for his 
scenes of Venice and London 

C-108, pictures 
108(2—9. For list of great 
^nals, see tai!>?c on this page 
Asia C-1O8—108G. 1;: China C-261 27*’ 

map C-262. picture C-263 

C-77, S-19, maps 
P"'2-3, S-20: Lachine Canal, pic- 
• Rideau Canal C-109. 
0-428, 429, picdirc 0-428; SauU 
S-49-51; Trent C-109, 

, "^elland Ship 'W-90 

clas.sification C-108 

Canal P-56-62 

Egj-pt, ancient E-278b 
Europe C-108a-b, R-146 
Belgium- .\lbert B-11'’ 

France P-262, C-108a, picture F-S74 

i^iel C'108, map G-88 

C-108a, 1-132, map 
Bridgewater C-108a • Oai- 
pif'twre B-320; Leeds 

C-478, picfiire G-190 
“'-445-7 "‘r26-'’'^n’ 

Russia R-281, V-S23. C-108i: Mos- 
cotv-Volga, picture R-281 
Sweden picture S-465: Gota S-46» 
how boats are propelled C-107 
•'x^^C-lOS. Sec also in Index Locks 

Xicaragua projects X-233 4.-390 

p-“57?:il^= 

Suez S-442a— 5. map S-4425 
tunnel, canal T-210 
United State.s C-108ii— 9, R-1S7 
army engineers help build U-361 

Key: cape, at, far, fast, what, fgll; mj 


Cape Cod C-118, C-IO8I1, map 
it-124, picture M-135 
Chesapeake and Oelaware D-58, 
B-39, C-224. maps D-48, S3, C-108, 
picture M-120 

Chesapeake and Ohio C-224, M-109, 
C-108b, picture M-120 
Chicago Drainage, See iii Index 
Chicago Sanitary- and Ship Canal 
Erie C-108b, X-196, T-X72, picture 
X-208 

Florida F-161, 163, R-157, map 
F-158-9 

Houston, Tes,. picture H-4S5 
Illinois and Michigan C-237, 1-30 
Illinois Waterway 1-30 
Inner Harbor Xavigation, Xew 
Orleans X-182 

Intraeoastal Waterway C-109, R-ISV 
Lake Washington. Seattle S-93. 
picture W-36 

Xew York State Barge X’-210— 11. 

C-108&, map G-179, picture H-2e4 
19th century C-10Sl>. map C-108 
Ohio 0-348 

rise and decline T-172 
Sault Sainte Marie S-49-51, pic- 
ture S-SO 

Canals of JIare P-283, picture P-284 
Canal tunnel T-210 

Canal Zone, territory including Pan- 
ama Canal; leased to U,S.; area 
353 sq. ml.; pop. 52.622 • P-Sl-o' 
^’-62. C-172. pictures 

B-53 — 5, 5i— SI 
government P-53 
motto on seal P-62 
Canandaigua 0:dn-an-d6g’tcf) Lake 
long, narrow lake of w. X. T. 30 
mi. s.e. of Rochester; length 15 ini - 
map X-204 

Canarias, Islas. off n.w. coast of \T- 
nca. See in Index Canary Islands 

a songbird of the 
finch familj- C-109-I0 
brain, proportion to bodv weight 
taVIe B-280 

’“v^49°^ pictopraph 

pets, care of P-I8i 

picture 

^ -OS, color pteftfres B~184, 

an annual twin- 
Imo ’ P^regrin- 

L^ave« - “a.stnrtium familv. 
^een - ^-''liaped. light 

^een, flowers yellow with green 

Canarv *" I’®™ 

cannef™''\“""“a' sxaas (Plialaris 
onanensis) native to the Mediter- 


ranean region; its seeds used as 
food for captive songbirds. 

Canar?' Islands, Spanish Islas Canarias 
(es’ids ?:a-iid’re-as), group about 
60 mi. off n.w. coast of Africa; 2394 
sq. mi.; pop. 776.912; C-110, maps 
A-46. 42 
bananas B-46 

Blalfe defeated Spanish fleet B-205 
canaries C*109 
cochineal dye from C-373 
Cailas (;:a«'j/n5). ’Tose (1826-1900). 

poet of El Salvador 1.-128 
Can'berra. Australian Capital Terri- 
tory. capital of Australia; pop. 15.- 
156: C-110, map A-489 
Parliament House, picture A-491 
Cnnby, Edward Richard Sprlgg (1527— 
73). American general: ser\’ed in 
^lexican and Civil wars; captured 
Mobile, 1865; treacherously slain by 
the Modoc Indians 
Cnnby, Ilenry Seidel (bc>m 1^75). 
editor and essayist, bom Wilminsr- 
ton. Del.: editor Saturdap 
of L\tcrat\irc 1924-36: interprets 
life of 90’s in 'Age of Inno(^ence^ 
*AIma Mater*: ‘Thoreau’. authorita- 
ti\e account of natum’*'=:t*.<: life. 
Cancer, genus of crab C-505 
Cancer, malignant grow'th D-105 
radioactive lnater^a^‘^ in treatment 
R-52: cobalt C-372; radium R-56 
Cancer, or Crab, a constellation Z-352, 
charts S-376, 379, A-434, piclarc 
Z-352 

Cancer, Tropic of.diaaray»i A-433, mops 
A-406-7. P-16-17 
Winds, diagram ^-154 
Cancer de Barbastro, Lxii** (flourished 
1349), Roman Catholic prelate and 
Dominican missionary', bom Sara-* 
gossa. Spain: about 1514 headed 
missionary work among Indians of 
Vera Paz. Central America, Killed 
by the Indians while trj'ing to found 
a mission at Tampa Bay. Fla. 

Cancer ln«ititute. National, Bee in 
Index National Cancer Institute 
Candelabra (singular candelabrnm). 
stands for lights, usually candles, 
sometimes lamps L-90 
CaiideHlla {hon^dd-ltVyd), an^almost 
leafless shrub (Eup/iorbio anUsyphi- 
Utica) of spurge family; grog's in 
desert regions of Mexico and Texas: 
yields useful wax: T-82, ^-76 
Candia, island in Mediterranean Sea. 

Sec in index Crete 
Candia, Crete. See in Index Erak- 
leion 

•Can'dida’, play by George Bernard 
Shaxv; Candida Morell, the heroine, 
remains faithful to her practical 
clergyman husband against the en- 
treaties of Marchbanfcs, a romantic 
young poet. 

*Candidc* (kan-ded*), plulosophiwi 
novel by Voltaire, published 1759. 
recounting the adventures and mis- 
fortunes of Candida and satirizing 
optimism as exiiressed by his 
Pangloss, who maintains that this 
is the best of all possible worlds. 
Candle L-89-90 

colonial A-193/, 198: mold, picture 
A-203 

fire prexention F-90, 91 
flame, cause of B-352— 3 
kinds of wax used ^-76 
origin and making L-89-90 
radiationof energy* frormpicfiircix--- 
time told by, picture W-54 
CaniUeberry tree, tropical tree, .4(cii- 
rifes Tnolwccana, native to 
region; its fruit, candlenut, i*' ^ 
source of oil used in soap: 
large, rough, and walnuliiK . 
Name candleberry sometime* ap- 
plied to bayberry' 
candlenut N-S17 


yet, fern, tke-re; ice. bit; row, won, for. nOt, do; care, but, rjide, fyll, biim; oat; 
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beatification is sho^\'n. The so- 
called "Devil's Advocate,” the Pro- 
motor of the Faith, cross-examines 
all witnesses. 

Canon law, defined L-139-40 
Caiionsbur^, Pa., borough 16 mi. s.w. 
of Pittsburgh, in rich agricultural, 
natural gas. and coal region ; pop 
12,072; metal and pottery products; 
center of Whiskey Rebellion 1794: 
map P-132 

Canon’«5 Yeoman’s Tale, in ‘Canterbury 
Tales* C-204 

Canopied bed, pictures A-210, 1-177, 
180 

Cano'pus, a star S-372, charts S-373, 
375 

Canossn (7:d-n6s'sd) , Italy, ruined 
castle 80 mi. e of Genoa, here 
German emperor Henry IV did pen- 
ance before Pope Gregory VII 
(1077): H-334-5 

Cano\a (7:n-?id’ra), Antonio (1757— 
1822). Italian sculptor, works 
famed for classical form ('Winged 
Cupid'- 'Venus and Adonis'; 
'Penitent Magdalen’) - S-79 
Cano\as del Casfillo iJ:u*ii6-vds del 
kas-ttVifd). Antonio (1828-97), 
Spanish statesman, author; several 
times Conservative premier of 
Spain, planned autonomy for Cuba; 
assas*5mated by anarchist; author 
of historical works, essays, poems. 
Can'go, Strait of, passage between 
Nova Scotia and Cape Breton 
Island. 

Cantnbile. See iji Inder Music, table 
of musical terms and forms 
Conta'brlan Mountains, in n. Spain, 
extend w from Pyrenees, highest 
peak 8743 ft. map S-312 
Cantaloupe (fcdn'fn-Idp), also canta- 
loup, or rock melon, a musknielon 
M-168 

farm, picture F-36 
when and how to plant, fcbZc G-19 
Cantata. See in Index Music, fable of 
musical terms and forms 
Canteen, refreshment bootlis or sta- 
tions (officially called post ex- 
change in U. S Army); name also 
giNen to soldier's, workman’s, or 
trader s metal water flask. 
^”h-T 28/-^^*^ horse, pictures 

Can:ferbur>. England, cathedral city 
London; pop. 27.778; 
C-114-15, map B-325, pictuie C-115 
Anselm archbishop of W-138 
cathedral C-114, picture C-116 

^ campan- 

‘Canterbar3 Tales’, br Geoffrev 
Chaucer C-203-4, pictures C-2oS 
description of a squire K-56 
edUions C-202, 204: Kelrascott Press 
edition, picture B-238 -fress 

manuscripts C-204 
piace in English iiterature E-376 
CanttiarerUis elbarins, or -relln.,- 

terelle (shuii-fc-rr7’s rhan- 

M-457, color picture 
Caiithar'idin, blistering substaneo , 
tained from Spauish-nrSle and' 
other msects belonging to the'same 

of Songs’: authorship formerly 


of Songs , 
ascribed to Solomon 

Cantigny (fcaii-te-npe-). Prance vil- 
lage 18 mi. s. of Amiens lV-238 
map TV -217, picture W-231 

Cantilever bridge B-306, niefiir.. 
B-309, 311. See also in 
Bridge, table 

®T-Io 7°" Picture 

Canton .Tolm (1718-72). British 
physicist 

•^^^overed electrostatic induction 


Koj : cdpe, dt, far, fast. wh(it, fpll; me 


Canton, or Ki^angcliow, China, capital 
of Kwangtung pro\ince and com- 
mercial center of s. China ; pop. 
1,413,460:0-116, maps C-259, A-407, 
picture C-116 

trade restrictions, early C-279 
Canton, III . manufacturing city 25 mi. 
s.w’. of Peoria; pop. 11,927; agri- 
cultural implements; trade in coal 
and farm products: innp 1-36 
Canton, Ohio industrial center 55 mi. 
se of Cleveland: pop 116.912: 
C-116-17, maps 0-356, U-253 
Canton, state of the Swiss confed- 
eration S-481 

Canton crepe, a wool or silk fabric 
with crinkled surface. 

Canton flannel, heavy cotton tW'llled 
fabric with soft nap on one side; 
first made in Canton. China. 

Canton Tdand. See in Index Phoenix 
Islands 

Cantonment, in U. S. Arms* A-383 
Canton Ri\er, or Cliiikiang (Pearl 
Ri\er> main channel of tlie delta 
formed by the Si Klang 
Canton on C-116 
Hong Kong at mouth H-41B 
Cantor. Rclilie real name Edward 
Iskowitz (bom 1892), radio, stage, 
and screen actor, born Kew York, 
N Y : in vaudexille at 14; in Zieg- 
feld Pollies 1917-19: starred in ‘Kid 
Boots’ 1923—26; first ‘screen appear- 
ance 1926; from 1931, radio and 
television comedian 
Cantor, a directing singer of a choir 
or a congregation, also a soloist 
in synagogue J-351 
Cantwell, Robert Emmett (born 1908), 
writer born Little Falls. Wash.; 
worked in factory, and as laborer, 
1925-29; associate editor Time 
magazine 1938-43 (‘Laugh and Lie 
Don-n'; ‘Land of Plenty*). 

Canu'slum, city of ancient Apulia, 
Italy, near Adriatic Sea; subject to 
Rome 318 B.C.; now town of Cnnosn 
dl ruglln? pop. 28.000; 12tb-ceiitury 
cathedral with tomb of Bohemond; 
battlefield of Cannae nearby. 

Canute (l-a-njif'), or Cnut. also Knnt, 
(9957-1035), great king of Danes 
and Xorwegians, ruler of England 
1016-35: C-117 

succeeded by son Harold H-270 
Canvas a hean% close cotton or linen 
cloth, often waterproof; used for 
sails, awnings, painting; also a 
square-meshed fabric used for em- 
broidery: H-332 
canoes C-113 

Canvasbnek, a sea duck (Ayf/iyo 
ralisiiieria) D-160 
nest D-168 

Canj on ihdn'ifon}, a deep gorge with 
precipitous sides C-117, E-188. «ic- 
tiire E-187 

<7oIor picture 

X-23, viap X-18 

Biver C-414n, pictures 

C-414a 

deepest in Korth America 0-408 

i^icfurcs 

u-149-50, color pictures X-25. 
A-260 ’ 

Rio Grande R-155 

Royal Gorge, Arkansas River in 
t-olorado. picfin'c C-413 

pic?u?jT23'""' 

Islands H-288a 

^-Z4, map 1.-338 

l-J—a s" f.s.rs-,;: 

f'ormilf .Spo^^e^^wiae ! 


tributary of Little Colorado rdver 
map A-352 

Can? on Ferry Dam, in Montana, or 
Missouri River M-377, map M-325r 
Cnnzonetta, Sec in Index Music, tahh 
of musical terms and forms 
Caoutebone (kp'chnk) , rubber R-211 
Sec fihn in Index Rubber 
Cap H-231-2. Sec also in Index Hah 
and caps 

Capacitntivc coupling, in radio 
variable condensers used R-34-5 
Capacitron F-224 

Capacity, electrical, measure of 
ability of condenser to accumulate 
an electric charge E-306 
effect on resonance E-306 
in radio R-34 
Capacitj , of a receptacle 
mea.surement M-151-2, diagrams 
M-151-2 

Cap-and-ball gnu F-78, picture F-77 
Cap rlc la Madeleine (hap de Id md- 
fHrn'), Quebec, city on St Lawrence 
River 3 mi. n e. of Three Rivers; 
pop. 16,667; saw, flour, and paper 
mills, shipyard; sand, oxide, clay, 
and lime in neighborhood; Catholic 
pilgrimage center. 

Cope, a point of land jutting into sea 
or lake. For capes not entered 
below, see in Index individual 
names, as Hatteras. Cape 
Cnpe Ann, promontorj' of n.e. Mass.; 
site of Gloucester and Rockport: 
granite quarries; maps M-124, 133 
Cape Barron goOBc, picfiire G-140 
Cape Breton ITiphland** Xafional 
Scenic anil Recreational Park, on 
Cape Breton Island, Canada X-38/, 
C-117-18, maps X-38/, C-73 
Cnpe Breton Island, Canada, part of 
the province of S'ova Scotia; land 
area, 3120 sq. mi.: pop. 157,696: 
C-117-18, X-307, 308, maps C-69, 
73, jdeture C-117 
discovered by Cabot C-9 
early cable C-7 
history C-118, X-309 
Louisbourg, Fortress of C-118, X-S09, 
K-46 

national park X-S8/ 

Cape buffalo, of South and Central 
Africa B-341 

Cnpe Chincherinchee. SC€ in Index 
Ornithogalum 

Cape Cod. Mass. L-shaped penii^ula 
between Nantucket Sound and Cape 
Cod Bay; length 05 mi., width 1 to 
20 mi.: C-118, M-137, waps M-124, 
133, U-253, picture M-139 
cranberry’ crop C-506 
Pilgrims M-147 

Cape Cod Canal, in s e. Massacbiiset^ 
C-118, C-108b., maps M-124, IJo, 
picture M-135. See also in Index 
Canals, table 

lift bridge B-308. See also m Index 
Bridge, table 

Cape Cod style, in architecture, pie- 
ture A-322 

Capo Colony. See in Index Cape of 
Good Hope . 

Cape Colored, a mixed race in Soutn 
Africa S-243, color picture A-35 
Cape Fear RUer, X. C., rises 

cent, part and flows 300 mi. s. . 
to Atlantic, maps X-268, 274-5 ^ 

Cape Girardeau ( r/e-rar-do'). Mo., cit.v 
on Mississippi River, in s. 
mi. s.w. of Cairo, lib; pop- ‘ ’ 
shoes, cement, electrical ^PP 
lumber; Southeast 
lege: M-308, maps M-319, Ij~^53 
Cape Hatteras National 

reatioi. Area, in North Carolina 
N-38d, map X’-18 

Cape Horn. See in Index Horn, cape 
Cape Jasmine G-11, picture 
C.apek (ch(Vp(k), Karel 

Czech writer, born Bohemia: -nro^ 


on Diablo River, a 

there, ice, bit; rdw, won, for, not, dp; cure, biit, rifde, fylb burn; out, 
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CAPUCHIN 

Capnchiii (I (ip*yu-c1nn) , or Sapajou, 
inonke> M-350, 353, jnctin e M 349 
Capuchins, branch of the Fianci^^can 
friar«; e'^treme \o'^s of po\ert5 
and much attention to learning 
Cap'nlet, noble familj of Veiona, 
feud vrith the Montagues forms 
basis for tragedy of Shakespeare s 
*Romeo and Juliet R-198 
Capulin Mountain National Momi- 
ment, in New Mexico N-31, map 
N 18 

Capjbara (?ap-?bn'ia) largest U\- 
mg rodent (Hvdrochoerus capi 
haia) about 4 ft long found in 
large lakes and n\ ers of S \menca 
feeds on reeds and water plants 
color reddish-brown flesh eaten 
by nati\es skin tans into thick 
soft leather, also called water hog 
Caqiietfi River, in Soutli America Sec 
in Index JapurS. Rner 
Car, railroad 
car lighting G 31 

Carabao (/araboo) Philippine Is- 
land name of nater buftalo B-341, 

P 197, pictine P 196 See also in 
Index Water buffalo 
Carabinieri (?a-ra ben-yurt) the 
gendarmerie or militarj police of 
Ital> recruited from regular armj 
for term of fi\e jears 
Carabobo O a ra-ho bo) Venezuela 
plain in state of Carabobo near 
Valencia \lctor^ of BolUar o\er 
Spaniards (1821) established Colom- 
bian independence 

Caracal (1 ctr’a~l al) or Persian Ivnx. 
a species of hoix not to be confuted 
with caracul a breed of sheep 
Caracalln (fai-n kal*Q) nickname of 
Bassianus (188-217) Roman em 
peror 'succeeded ad 211 reck- 
les«l5 extravagant brutal in tus 
light for absolute power 
baths R 197, map R 190 
Caracas. {Ka-raVas, Spanish I d rd'- 
7 as) capital of Venezuela 0 ml 
from seaport. La Guaira on Carib- 
bean Sea pop 487 903 V-441-2, 

waps V 442, S.252, pictures V-4n, 
443 

conference on inter-American co- 
operation (1954) L-122 
Caracci See in Index Carracci 
Oarac tneuR, or Cara tnciic, king of 
Bntain defeated bj Romans a D 51 
8 ' ears war imprisoned 
Borne Tacitus (‘Annals’ Book 
Nil chap 37) quotes noble speech 
he made before Roman emperor 
Caracnl See m Index Kaialvul 
Caragerii See in JnrZcx Carrageen 
Caramel (7 ar’a-mp?) sugar S-447 
oand\ r 112 

Carapace (7 dr'a-pas) shell covering 
the ^ck of certain animals 
ciab C 503 
lobster L 286 
turtle T-222 

’‘"'■“V ""'t o£ -n-eight 

for gems nnd precious metal 200 
proportion 

for purit\ m alloys name ongmalU 
meant seta or heart used m tveigh- 
ing goia ana precious stones 
measure of purit\ of gold G 133 
weight of diamonds D 78 
CnravasKio (I 3 ra lad ryo) Itliiiel 
< 1 “ ( 11 . 69 - 1609 ) 

painter of reiimous htiii 
genre subjects founder of ae 
naturalistic school made stroni 
use of light and shadow ccarl 
Plavers , Entombment of Christ ) 
Cnramn, group of tra\6lers S IB mr 
Utres A 104, S 441 
Afghanistan A 31, pictures A-32-3 
earl\ trade routes T 164-5, B 16 
headquarters khans D-12 
Cara\an, grpsy, ^ehlcle picture G 236 
Car’nvel, a mailing \es'!el of the timo 
of Columbus picture S 153 ^ 

Kej • cape at far, fast, whpt, fall, xne 


Caraiiav, Hattie Maatt (1878—1950), 
public official born Baker\ille 
Tenn elected U S senator from 
Arkansas Jan 12 1932 to fill aa- 
cancj cau'^ed b> death of husband. 
Thaddeiis H Caraway , reelected 
for terms expiring 1939 and 1945, 
became member US Emplo>ees’ 
Compen**ation Commi*5Sion 1945 
first V. Oman elected to U S senate 
W-186 

Cnranay, herb of the parsle\ fajnilj 
S S39, 340, picture S'34i 
Carbail (7dr-bo’haI) Francisco de 
(1104—1516) Spani*5h soldier, with 
Cortez m ^lexico and Pirarro in 
Peru extraordinan, \alor ga\e him 
nickname "Demon of the Andes " 
Carbamide Sec tn Index Urea 
Carberrr Rill. 7 mi se of Edinburgh, 
Mar\ Queen of Scots taken prisoner 
(15C7) 

**Carhice," trade name for solidified 
carbon dioxide C-120 
Carbide compound of carbon and a 
metallic element 
tungsten carbide A-173 
"Carbide lamp*^" A-7 
Carbine a ^hort light rifle used chiefly 
bj ca\alrv, in World War II used 
b^ paratroops and b^ officers and 
troops uho formorK carried pistols 
pictuic r-78 

Carholn 'dratc<5 O 424e, B-145 
digestion of D 91b E 389, fnb7e 
E-389 tune required D-91n 
food %aUie F-216 
oxidation process B-145 
peanut contains P-104 
sago contains S-14 
sugars S-446-7 

Carbolic acid, or phenol C-119-20 
antidote r-96a 
antiseptic properties C-120 
coal-tar product C-371 
formula, dtagtam O 424a 
sjoithetic C-119 
Carbon, tv cbenucM eAemeul 
tables P-151. C-214 
alumina i eduction A-183, picture 
A-182 

amorphous forms (graphite and 
lamp-black or carbon black) 
G-156, G-33, C-120 
biochemi«5trj See in Index Biochem- 
istry 

carbon dioxide and monoxide C-120 
charcoal C-186 
coal C 363 

compounds (inorganic) 0-424, C-120, 
C-215 

carborundum S 180 
tetrachloride C-288 
crjstalline form«: (diamond, graph- 
ite) C 525, G-156 
cj cle in nature P 295 
diamond*^ D-78 
dra cell electrode B-80 
electronic structure diapiams A-458, 
C-213 

fuels F-313, 314. C-120, C-S63, C-186 
graphite G 156 
iron combined in T-242 
isotopes C-120, fable C-215 
carbon 14 C-120 use in dating an- 
cient substances G-60, picture 
A-299 

life requires B 145, B-148, L-224d, 
P 295 

melting point table P 284 
organic chemistn, Sec in Index 
Organic chemistrv 
oxidation numbers C-216 
petroleum coke C 380 
soot S 201. C-120 

steel combined in A-172, 175 1-242, 
table A-173 

telephone transmittei T-40 
Carbon arc light E-309 
niischmetall used A-174 
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motion-picture projector, diagravi 
S-392, pictures M-424, 425 
Cnrhonnri (1 ar-ho na're), a secret 
society of Italj 1-272 
Mazzini a member M-148 
Car'honate, a salt or ester of carbonic 
acid 

ammonium A-236 
calcium A-10, M-262: chalk C-182, 
picture M-266; limestone L 244, 
marble M-92, shells S 138 
Ion table C-216 
lead (white lead) A-10, P 40 
mineral forms M-262 
sodium (sal soda) S-225* Searles 
Lake deposit M-2e5 
Cnrbonnted water, soda water, or 
seltzer water W-64 
Carbon bisulfide, or carbon disulfide 
a compound of carbon and sulfur 
Carbon black, or lampblack G-3S See 
also in Index Lampblack 
Carbon cvcie, in plant and animal life 
P-295 

Cnrboiiilale, 111 citv 80 mi sc Of St 
Louis ito , in fruit-grov.lng region 
pop 10,921 , lailroad shops railroad 
tie-presertmg plant, Southern 
Illinois University map I~37 
Carbondalc, Pa citv 15 mi ne of 
Scranton, pop 1C 296, antliracite 
region machine shops clothing 
factories 7nap P-13S 
Carbon dioxide, or carbonic acid gas 
C-120 

air contains A-73* lime water 
test L-244, liquid air L-265 
bacteria generate B-13 
baking powder generate* B 18-19 
beverages carbonated W-64 
blood contains H 311, 312 
bread raised b\ T-336 t. 

breathing excretes from body R 117, 
118, L 351’ hvgiene H-304 
calcium compounds from L 244 
combustion forms O 4S5, picture 
A-76* candle flame B 352-3 
dIs‘?ol\es limestone ana quicklime 
C 18 

Dr\ Ice C-120, R-95 
fire extinguishers P-91 
Ice Age Influenced br I 6 . „ nr 

photosvnthesi*? use In P-29S-4,B-146 
plant food P-293, 294, 295, diagram 
N-46 

soda nater W-64 
SoUav process S-226 
sublimation ^r-142a 
volcanic gases V-618 
waste product of animal boaies 
R-117. 118, B-146 L-S51 
V east pi oduces T-336 
Carbonic ncld C-120 Sec also in In- 
dex Carbon dioxide 

Cnrbonif'proiis period 

G-59. 56, (Uamams 
G-57 

fish F-107-8 
Ice Age 1-6 
insects 1-160, C-373 
Xorth Ameiica N-264 
tree ferns P 52-3 
Carbon ink 1-150 

Cnriion monox'ide, poisonous gas - 
gas (illuminating) ^ouce 

poisonous effect P-341, S-8 ^ 

holt) don’ts H-304 1 

Carbon paper. '^aaper 

so that it will im 

underneath a copi are 

pressed on it 

Ssed to COPS riling done pen 
pencil and tvpesynter 1 wr _ 

Carbon tetrachloride ^'‘^.J.'atile^'iiailid 
a heasv colorless ' "^ble 

(CCIO. sapor 


or Coal Acr 
C-S62, taile 


(CCh), sapor yapor 

emploj ed in fire fie'd’ f'f 
blankets flame 

used in treatment for hoo^ 
and as insect f umigant _ 

iet,fern there, ice bit row.syon for. not, dp. cure but rude ftdl bdrn out. 





CARLETON 

homely theme';, born Hudson MU-h. 
(•Farm Ballads’. •City Ballads’). 
Carleton College, at Xorthfield Minn ; 
charter 1866, opened 1870 . founded 
by Congregationalists, notv nonsec- 
tarian; arts and sciences, music. 
Carline thistle, a genus (Cnriiiia) of 
plants ®f the composite family; 
native to Europe; so named because 
supposed to have cured plague in 
army of Charlemagne. 

Carlisle (i.-fir-iii'). England city in 
n tv on Eden River near Scottish 
border; pop 67,894; cotton, tvoolen 
iron manufactures; castle where 
Mary Queen of Soots was impris- 
oned: map B-324 

Carlisle, Pa . city 18 mi w. of Harris- 
burg in agricultural communitv; 
county seat; pop. 16.812; rugs and 
carpets shoes. Mt. Hollv Springs 
mountain resort, nearby; head- 
miarters of tVashington during 
Ivhiskev Rebellion of 1794: Dick- 
mson College: U. S Army Medical 
Field Service School • map P-133 
Carlisle Indian .School, at Carlisle Pa • 
founded by Richard H Pratt 1879 • 
discontinued 1918 ' 

football history P-232 
Carlonmn (died 771), brother of 
Charlemagne C-187 
Carlos,, kings of Spam See tn Index 
Charles 

Carlos I (1863-1908), king of Portu- 
1889; suspended 

wn'i**a^i ■ assassinated 

while driving m Lisbon 

^“rT°or (13,4^8), son of Philip 

n w • '’‘Viol’S weakling about 

.,^*aappointment in love 
Pii^o wn®'' Carlos’ fianefe. 

Elizabeth of France) and mvsteri- 
otherl hlve 

wo\en romances. 

(1788-1855), uncle of 
Labelia IT of Spain and first Carl- 
Psstender to Spanish throne* 
^5' followers. 

Carlota, or Charlotte (Marie Cliar- 
lotteAmelie) ( 1840 - 1927 ), daughter 

thre^°?ei‘’ ^ and fo? 

inree 5 ears empress of ■\rpvfPft. 

accompanied her husband Archdnk; 
M^vimilian of Austrfa to .“0 
11 hen empire was established - mih 

iiisssi 

Rrv^?fp?;- --on Pecos 

potash minino- ’ springs; 

tourist gaJeway to^erfV'"- ‘>“•’ 
erns 77a tional Park 
U-252 -t-arK. maps N-17g, 

Carl&bad Carern® v- *• 
in New Mexico C-lsy'"*?-",, 

Picture N-22, maps 
Carlscroiia. Sueden. See ’in 
Karlskrona /tidcx 

CarKcn, Emil (1S53-193?1 . 

artist, bom Copenhs-eri’T^ ^'''^an 
landscapes and ^^enmark ; 

subjects handled CTh^T ('‘''“'’ite 
•Sleeting of the g® 

Swan’) ; also pained stdf life 

American sea cantain*^°u” ^®1^7). 
mark; as captain'^of the**Am 

freighter, ‘Plj-ing Enternw 
world acclaim Jan '"•on 

but futile effort to save his 
Carlson, Anton Jnlius (born js^l-i 
American physiologist and ed., 
born Sweden: momd to 
on staff, Univ. of Chicago ph™?„V 
Ogj- department 1904-40 is n '.J 
of department from 1916' research 
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on hunger, gastric .secretion, heart 
and circulation, saliva. Ij-iiiph, pan- 
creas, thjToids and parathj-roids 
metabolism, immune bodies, and 
aging process ('The Machinery of 
tile Body’, with Victor Johnson). 
Cnrlsnihe. Germany. See tn Index 
Karlsruhe 

Carhidovica (I:dr-lii-do-ui'k(i), genus 
ot tropical American perennial 
plants with long stalks and large 
stiff leaves, Carjoduvica palmata : 
used in making Panama hats. 
Carlyle (tdr-JiT), Jane Velsh (1601- 
66). witty, brilliant, sharp-tem- 
pered, but devoted wife of Thomas 
Carlyle; won place in literature 
with her sparkling letters: C-123. 
L-98 c 

Carlyle, Thomas ( IJO."!— 1681 ). .Scot- 
tish essayist and historian C-122-3. 
picture C-123 

friendship with Emerson E-338-9 
place in English literature E-382 
quoted on historj- H-360 
quoted on Shakespeare S-127 
Carman, .Albert (1833-1917), Cana- 
dian clergj-man and educator: first 
ch.ance or of Albert University. 
Bellevnie. Ont.; first general super- 
mtendent Methodist Church in 
Canada. 

Carman. Bliss (1861-1929), Canadian 
poet, bom Fredericton. New Bruns- 

Sates^C-lor'*®" 

Cnrmana, Iran. Sec in Index Iverman 

seaport town 
in s. on ToxTy River; pop. 32 121* 
capital of Carmarthenshire (916 sq’ 

wi ) : map B-325 

large inlet 
Channel on b. coast of 
wales, map B-S25 

CaPmel, .Mount, ridge In n.w. Pales- 

nmps P-Ts" B-ISb”"'® = 

Carmelites, mendicant order of "Our 
Cariiiel’’; had early 
claimed the prophet Elias as its 
founder; modern historians set 
caViea‘xvi?i middle of 12th centurv; 

CO *1 England be- 

cause of white mantle: M-356 
nunsM-358 

Car-men, flekie. fascinating gipsy 
heroine of Merimde’s stom-- B^^t’s 
SP^"8|_;Carmen- founded" tlmmoLl 

Emma Calvd as, picture 0-394 

Ot Elizabeth, queen of Charles first 
mon Rumania ; wrote and edited 
^th collaboration 

waUing. ber lady in 

Ramson (born 1893), 

^ w’ ^om Cortland, N Y • 
\®,PS>it English at the University of 
and^c<5l'w("’5®''f studied folklore 

Fell 

Vnei- c. V traditions of New 
T T published in ‘Listen for 

n Lonesome Drum’ and ‘The TTufl 
son’: coeditor 'Rivers of Amer^^a’ 

Manv= Poetr.™ "too 

A, 

America Sin^’ S-417 

(Hoagj-) (born 

in’'''chair’ •"’■f’®''' f?tardust’; -Rlckl 

Fi^ce, a Breton 
antiauitf?» museum of 
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monuments in vicinity S-402 oic- 
tiire F-271 ^ 

Cariiallife. a mineral of calcium and 
magnesium chlorides M-265 
Carnarvon. George Edward Stanhope 
Molj neux Herbert, 5th earl ol 

(1866-1923), English Egyptologist; 
codiscoverer, with Howard Carter 
of Tutankhamen’s tomb. See also 
in Index Carter. Howard 
Ca^nrvon Bay, also Cnernarron Bay, 
wales 'W’-S, map B-S25 
Carnarvon Castle, Wales, picture C-134 
Carnar'vonshire, Wales, mountainous 
county in n.w.; 569 sq. mi.; pop. 
124,074; county seat Carnarvon 
(pop. 9255). 

CarnalMc. region In Andhra and 
Madras states, extending along e. 
coast of s. India. 

Carnation, variety of pink C-123. pic- 
ture C-123 

state flower of Ohio, color picture 
S-S840 

Carnauba (7:dr-no-o’b(i) palm, a tree 
iCopcmicia cerifera) of the palm 
family, native to moist vallevs of 
Brazil. Grows 30 to 40 ft.; base of 
trunk slightly swollen; crown fan- 
like "With leaves 4 to 6 ft long; 
flowers in clusters. Wood used for 
building, roots in medicine, fruit as 
food, leaf fibers for cordage, pith as 
cork substitute, leaves for wax 
wax W-76, S-275 

Carnegie (7:ar-7iep'i), Andrew (1835- 
1919), Scottish-American ironmas- 
ter and philanthropist C-124, pic- 
ture C-124 

Carnegie Trust Fund, Scotland S-63 
gi\e'5 Pan American Union building 
H-276 

Peace Palace, picture H-242 
Carnegie, Pale (born 1R88), author, 
lecturer, teacher of public speaking, 
born Mar>wille, "self-help” 

books (*How to Win Friends and 
Influence People’; ‘How to Stop 
Worrying and Start Living*). 
Carnegie. Pa., borough 5 mi. s.w. of 
Pittsburgh with extensive steel 
works; center of coal-mining re- 
gion; pop. 12,105: map, inset P-132 
Carnegie Corporation of New York, 
foundation established by Andrew 
Carnegie C-124 

Carnegie Endowment for International 
Peace, fund created by Andrew Car- 
negie in 1910, with an endowment 
of $10,000,000. 

Carnegie Poundation for the Advance- 
ment of Teaching, a foundation cre- 
ated by Andrew Carnegie with orig- 
inal endowment of $10,000,000, 
increased by later gifts; makes sur- 
veys of educational \^ork and pro- 
vides pensions for retired teachers. 
Carnegie Hero Fund Commis'iion 
(Pittsburgh), foundation for the 
purpose of rewarding persons for 
heroic efforts to save human life; 
formed by Andrew Carnegie 1904 
with grant of $5,000,000; similar 
funds were established in several 
other countries, making a total of 
more than $10,000,000 
Hero Fund Medal, picture C-124 
Carnegie Institute of Pittsburgh P-275 
mural by Alexander, picture T’-386 
museum. See in Index Museums, 
table 

Carnegie Institute of Technology* 
Pittsburgh, Pa.; founded 1900 by 
Andrew Carnegie as part of 
negie Institute of Pittsburgh ana 
Independently chartered 1912; col- 
lege of engineering and science, col- 
lege of fine arts, Margaret Morrison 
Carnegie College (for women), U' 

, school of industrial 


antiquit es and ^^seum of 

and for anci ent stone 

th^re, ice, hit; row, won, ffir, not, do; ciire, but, rjide, ftdl, hum; out, 


brary school, bl-huui u*. 
administration; graduate studies 
Machinery Hall, picture P-138 
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filter removal from body: dunnc 
World War I with H. D. Dakm 
devised Cairel-Dakin antiseptic 
treatment of vrounds, using: the so- 
called ‘T)akin solution.” a solution 
of sodium h^TOchlorite and salt: 
member Rockefeller In*^titute for 
Medical Research 1912-39. member 
emeritus after 1939 (‘The Culture 
of Organs’ ; ‘Man. the Unknown’ ; 
‘Reflections on Life’) 
work with Lindbergrh L-253 
Carreno (kdr-ran'yO)^ Teresa (1853- 
1917). Venezuelan pianist: great 
technical virtuosity* msieht, and 
nobility of interpretation; recog- 
nized as leadimr woman pianist of 
her day: in addition, sang in opera 
and composed, chiefly for piano 
Cnrrere (7:a-rcr'), John Merven (1S58- 
1011) American architect bom Rio 
dp Janeiro, Brazil; in partnership 
v.iUi Thomas Hastings designed 
notable buildings, including the 
Xew York City Public Library and 
Senate Offices. Washington D C. 
Carriage®. See in Index Wagons 
Carrick. seaman’s knot used to join 
two hawsers. 

Carrickfer’ga®, historic Irish seaport 
in Xorthem Ireland 9 mi n e of 
Belfast, pop 8650; 12th-century 
castle map B-S25 

Carrickmacross Os* >, or 

rtifwork Jace. picture L-79 
Currier, M illis Harilnnd (1670-1950). 
mechanical engineer, bom Angola. 
X Y.. head of Carrier Corporation, 
deceloptd the theory and techniques 
of modem air conditioning 
Carrier, common. See in Index Com- 
mon earner 

Carrier current, in telegraphy T-59 
Carrier pigeon P-254 
Carrier®, of disease D-102. See also 
i« Index Disease, subhead carriers 
Carrier naie. in radio R-36 
m frequency modulation R-45 
television T-54a 
Carrion beetle B-10$, 108 
Carroll (hdr'oJf Charles, of Carroll- 
ton (1737-1632) patriot bom An- 
napoli.®. Md ; member of Continental 
Congress; drafted Marj'lanO con- 
stitution, V. S. congressman and 
senator; last .^undving signer of 
Declaration of Independence. See 
also 171 Index Statuary Hall (3Iary- 
land), table 

Homewood House, picture B-41 
signature reproduced D-37 
Cnrrolt Daniel (1730-9G). Revolu- 
tionary War statesman, born Main- 
land : delegate to Continental Con- 
gress (1781), Constitutional Con- 
tention (1767); signed United 
states Constitution; first senator 
fmm Maryland: commissioner of 
District of Columbia (1791-95). 

Carroll,^ Gladys Hasty (bom 1904) 
no'velist, born Rochester, X. H* 
(novels of life in Maine:* ‘A-s the 
Earth Turns’ and West of the Hill*' 
Christmas without Johnny*) 
Carroll, dame® (18o4-1907). American 
Phy sician, born England ; served in 
Medical Corps from 
1S9S . -member of yellow-fever com- 
mission in Cuba: M-403 

(1735-1615), Roman 
Catholic prelate, bom Mandand- 
Jesuit and professor theolog^•' 
Bruges; returned to America' took 
prominent pan in gaining recogni- 
tion at Rome for American church* 
secured autho^zation for a Catholic 
seminary (Georgetown Univer- 
sity) ; chosen first American bishop 
ITSS; archbishop isn, ^ 

Carroll, John (hom igpo) painter 
bom ■Wichita. Kan.; first notea for 
sensitive landscapes: later paint- 
ings airr and sensuous, chiefiv 
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fragile, wispy' girls in vaporous and 
luminous color. 

Carroll. Leni® (1832-9S). pen name 
of Charles L. Dodgson. English 
mathematician and story* writer 
C-127-8. Sec also in Index 'Alice’s 
Adventures in Wonderland* 
letter facsimile L-171 
Carroll. Paul Vincent (bom 1900), 
Irish dramatist bom Ireland: 
schoolmaster in Scotland. hi^ 
adopted country, early plays pro- 
duced by Abbey Theatre in Dublin ; 
success achieved 1938 in U.S. ^vith 
•Shadow and Substance’: plays deal 
with conflicts in Irish society (‘The 
T^ite Steed’: ‘Kindred’). 

Carroll College, at Helena. Mont,: 
Roman Catholic institution: 
founded 1910; arts and sciences, 
nursing. 

Carroll College, at Waukesha. Wis.: 
founded 1840 as Prairieville Acad- 
emy, reorganized as Carroll College 
1S46 . academic, collegiate, music de- 
partments 

Carroraata (/.*5r-rd-nio*f5), public car- 
riage in Philippines, picture P-199 
Carrot C-126 

digging machine, picture P-142a 
drying at home, picture F-223 
ornamental plant from, picture 
P-300 

when and how to plant, table G-19 
wild C-128. Q-11, pictures F-181. 
Q-11, color picture F-179 
Carrousel. Sec i« Index Merry-go- 
round 

Carr Trophy, awarded each y'ear to 
most valuablo play'er in National 
Professional Football I.#eague. Orig- 
inated 1936 to honor Jo«eph (Joe) 
r. Carr (1881—1930), a founder and 
first president of league. 

Carry ing. in falconry F-15 
“Carrying coal® to Newcastle” X-138)/ 
Carson. Christopher (Kit) (1809-66), 

* imous American guide and tranper 
C-128-128b, pictures C-128a-b^ F-39 
ill Utah U-409 

Carson, Edward Henry, Baron (1654— 
193,7), Irish Unionist loader; head 
of Ulster rebellion against British 
government's Home Rule Bill for 
Ireland 1912—13; British attorney 
general, June-October 1915. in 
Asquith coalition cabinet: First 
Lord of the Admiralty 191G-17: 
member war cabinet 1917-18; op- 
posed movement for Irish Republic. 
Carson, Rachel E(oalse) (bom 1907), 
marine biologist and writer, bom 
Springdale. Pa.; member of zoology 
staff University of Maryland 1931— 
36; joined U.S. Bureau of Fisheries 
(now U.S. Fish and Wildlife Ser\'- 
ice} in 1936. editor in chief 1947—52 
(‘Under the Sea -Wind; a Xatural- 
Picture of Ocean Life* and *The 
Sea Around Us’). 

Carson City, Xev.. state capital, in e., 
near California border; pop. 3082: 
C-129, waps X’-132, 17-252 
Capitol. State, pi'edfre X-125 
Carson Lake, small body’ of water in 
w. Nevada witli no outlet: re- 
ceive® main stream of Carson 
River; X-124, waps X-126, 132 
Carson-Xenmnn College, at Jefferson 
City. Tenn.: Baptist institution, 
founded 1851; liberal arts. 

Cnrt. See in Index Wagons 
Cartagena_(7:ar-fd-<;e'n^, Spanish 7:ar- 
tri-h<Vna\ Colombia, seanort on 
Caribbean Sea; pop. 125,600; ex- 
ports petroleum, coffee, alligator 
skin®, cattle, hides, woods, tobacco: 
C-388, maps C-387, S-252, pfctieres 
C-389 

Cartagena, Spain, seaport, manufac- 
turing city, and mining center in 
s e. on Mediterranean: pop. 113,160. 
with suburb®; naval .station; 


founded 3d century* k.c. by Cartha- 
ginians: map S-312 
Carte blanche, in law. See fa Index 
Law, table of legal terms 
Car’tel. in Europe a form of tru®t, 
called in U.S. a “pool” 2>I-360 
Carter, Helene, artist and illustrator of 
children’.® books, bom Toronto. 
Canada; studied art In Toronto and 
X’ew York City; illustrated R L. 
Ditmar.®’ ‘Book of Prehistoric Ani- 
mals’ and ‘Book of Zoography* and 
.T. ^1. Lucas* 'Fruit.® of the Earth’ 
and 'E.'irth Chan;^-®'. 

Carter. ITenr.v Ko<.e (1652—1925). san- 
itarian and epidemiologist, bom 
Caroline Co., Va.; noted for system 
of maritime quarantine; importonl 
work in world campaign against 
yellow fever. 

Carter, Howard (1873— 1939). English 
Egyiitologist. born Xorfolk Eng- 
land; inspector general of antiq- 
uities for Egyptian government: 
with Lord Carnarvon (1922) dis- 
covered Tutankhamen’s tomb: 
A-297, picture A-298 
Carter, Mrs. Leslie (1=62—1937), 
emotional actress, bom Lering- 
ton, Ky.; sensatinnal success. ISOo. 
in ‘The Heart of Maryland’: o flie r 
successes include'Eaza*; ‘Du Barry; 
‘The Second Mrs. Tanqueray’. 
Carter, I.lncoln J, (1865— 1926), play- 
wright. theatrical producer, bom 
Rochester. X. T. CRememter the 
Maine'; The Flaming Arrotv': An 
.Vmerican Ace"). . , 

Carter, rhj-lli. Ann. See in innr. 

Eherle. Irrnengarfie _ 

Cnrter. Rns-ell Gordon (bom 

author, bom Trenton. X. J.ieaitnnai 

staff youth’.* Companion 
hi.itorical and adventure stn^ 
("Three Point' of Honor: 
WTilte Plume of Xavarre ; SMgpy 
— ^The Horse from Wvomin. ). 
Cnrterct O.-Cr'Ifr-et). 

( It'll Of-PO). English my®bst. lien 
tenant governor of Jersey, Clianue 
Islands (1643-51)'. X-16i 
Radisson and Groseilliers spoti-oreo 
bv F-322 

Carteret. John. Ear) Granville- S-'t '« 
Jjulcx Granville. John 
Carteret. Thilip (died 

rear admiral ‘i"?, , : ‘ais- 
rouna the world ( 1 • ) , a 

covered Pitcairn Islana 
covered Santa in 

ioumal of voyane 

Haukesworth’s Toyages 

Carteret. X. J- ' and 

Elizabeth; pop. I";®"'*' ' phemi- 
iron products, fertilizer. . 

in geometry 

Cn?te^'siani«ni. the philosophy of Des- 
carte.® P-204 

Voltaire derides riiv and 

Carthage 

state m u* Africa C i—. 
colonizes Spain S-3-0 

Hannibal also in 

Punic IVars R-18^. See ai.o 

/ai/cj Siege. X.165 

■n. S. naUonal cemeten at -ue 
Vandal canital V-lo7^ -;nc- and 
Cartilage. 3Io, /“4i"”j,le-<ia3rryiag 
lead-mining. peP- 

region in s.w. on Jve. shoes. 

ll.lSSjhedsprmgsezpio-- 
overalls; destroyed durm- 
•War and rebuilt: RI.: 

Carthage College, at and 

Lutheran; founded l?-0- 
sciences, music. gafflomer 

Carthamln. Sec m /"d" 'tgj j,ic/«rf 
Cartliu'-ian Xonhs >I-35o, I 
Jr-3S6 

lionh plate B-247 


ice, bit; row, won, f5r. 






CASEMENT 

Cas-e'nient, Sir Koger (1864—1916), 
Sinn Fein leader; knighted (1911) 
for investigations of Putumayo 
rubber atrocities: active in Irish 
“Easter Rebellion” (1916): 1-2301) 
Ca*!ement, window in J7idcx 

Architecture, table of terms 
'Cas-ej .lone*.*, title of song based on 
adventures and death in a collision 
of John Luther Jones (1864-1900), 
locomotive engineer; he was born 
in Hickman, Ky.. but learned rail- 
roading in Cayee (pronounced 
kd'se), Ky.; L-SSb 

Casgraln ) , Henri Raymond 

(1831—1904), Canadian biographer 
and historian; was ordained a 
priest and is known as Abb^ Cas- 
grain: wrote, in French, historical 
studies of French Panada. 

Casgrain, Philippe B. (1826-1917), 
Canadian lauTer historian: brother 
of H. R. Casgrain in Parliament a 
Liberal : wrote on French-Canadian 
historical subjects 

Ca*»grain, Thomas Chase (1852-1916), 
Canadian lawyer and statesman, 
nephew of H. R Casgrain. bom 
Detroit Mich . member of Parlia- 
ment: postmaster general. 

Cash, a Chinese copper coin usually 
has square hole punched in center 
for stringing; historical value about 
one-twentietli of a F S cent: name 
also given to other .miall coins in 
East- C-273 

Cash account, how to keep B-229-30 
Cashew (7,*d-8/io') a species (.Ina- 
canhnm occidentale) of tropical 
tree with rose-tinted clusters of 
fragrant flowers, seed kernel is an 
edible nut and source of oil . fleshv 
receptacle of seed i*? a fruit and 
source of a beverage ; milky juice of 
tree is a gum used as basis of a 
varnish; F-304, >:-316-17 
Ca&hew family, rq Anacardinccae 
(fin-a-kdr-di-rrse-c) a famllv of 
trees and shrubs including* the 
varnish tree, smoke tree, 
Kafir plum, mango. pistachio 
pepper tree and poison Rw: p-340 
Ca&hter’b check B-4fi 
Cashmere (kasli't/irr). formerly name 
Of present Kashmir, state n. of 
Indian peninsula; gave name to 
several products derived from there, 
such as Ca'-hmere clotli, shawls 
rugs. See also iti Index Ka.^hmir 

<^loth. sometime's kashmir 

Cashmere goat G-129, !jictiir€ C-356 
Cashmere ruKs, or Kashmir rugs R-247 
Cashmere shawls G-129 K-IB 
Cash register C-131, picture C-I31 
Dayton factors* D-25 
Casilinmn Italy. Sec in Index Capua 
Casimir (/;as t-iutrj, name of several 
princes and kings of Poland mos 
important of whom were Cns imir 
III, called “The Great" ( 131 ?IVS> 
uho added Little Russia and Red 
Russia to ^land and founded Vni- 
Cracow, and Caslmir Tv 
® sreat state.>--man who 
Prussia to Poland and 
instituted a hich cultural period 
Cn.iinir-Pfrier (?;d-Ce-lllfi' 

1007). fifth presi: 
dent of tte Third Republic of 
France f June ISO-l—Januarv IS 95 ) ■ 
resigned because of factiona'i bicher: 
ing and limitations on presidential 
power. 

Casino ().d-se'«o), at Monte Carlo 
M-378 

Cnslqniare (kSs-e-he-a'ra) Hirer 
navigable stream in s.w. Venezuela: 
connects Orinoco and Ve^ro rivers 
length 240 mi.: map V-442 
Casket I-etters iI-106 
Cnskoden, Edwin. See in Index Ma- 
jor. Charles 
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Cation, William (1692-1766). first of 
a famous family of English type 
founders; name I.** given to tjTe 
faces still much used 
type T-230, picture B-235 
Casper, Wyo., town on North Platte 
River on site of old Fort Casper; 
pop. 23,673; woo! and oil center; 
railroad shops; Casper Junior Col- 
lege: W-326. maps W-323, Tj-252, 
picture W-325 

Cas'pian Sea, salt sea on borders of 
Europe and Asia; 7G0 mi. long, 130 
to 270 mi. wide: C-132. mops A-406, 
411, E-419. Sec also in Index 
Ocean. foh?c 

shore line and level C-132, D-152 
size, comparative. See in Index 
Lakes, table 

Caspian siitiilk, or pesciinnllc, animal. 

See in Index Suslik 
Cass, i.ewU (1782— 1866), statesman, 
born Exeter. N. H.: governor of 
Michigan territorj' 1B13-31; secre- 
tary of war 1831—30: U. S. senator 
184>— 48 and 1840— 57; secretary of 
state 1857. Sec also in Index 
Statuarj* Hall (Michigan), table 
candidate for president T-28 
relations unth Indians M-229 
Cnssaha melon. Sec in Index Casaba 
melon 

Ca‘»sad.^ , John IKowanl) (born 1896), 
I" S. Navy officer, born Spencer, 
Ind.; commander of Cth fleet 1952— 
54: became 4-stnr admiral 1954; 
oonmiander in chief of F. S. na\*al 
force.® in e Atlantic and Alediter- 
ranean after 1954 

Ca«!«an<lra {I.vi-sdnWro), daughter of 
Priam, king of Troy: prophete.«s of 
woe. doomed never to be believed: 
in vain warned against keeping 
Helen and admitting the wooden 
horse: Agamemnon’s captive; slain 
with him by Clytemnestro. 

Cafisario (kds-stVno}. Italy, town 16 
mi. e. of Milan: French defeated 
Imperiali.st.s 170.5: Russians and 
Austrian.s defeated French 1799. 
Cas'sareep, a condiment T-14 
Ca«»«att'. Mary (1855-1926). painter 
and etcher, bom in Pittsburgh, lived 
in Paris; impressionist ; favorite 
.subjects, mothers and children. 
Cassava (kcj-ad'i'p). or mnnloc. plant 
from wliich tapioca is obtained T-14 
natives use S-262, pictures A-185, 
S-250 

®tnrch from S-382 

Oassegraln'lnn telescope, picture T-49 
Cassel (7.*c7s'cn. or Kav^el, Geruianv, 
city on Fulda River 90 ml. n.e. of 

Frankfort -on-the-^Ialn ; pop. 162,- 

132; manufacturing center: maps 
G-8S, E.424 ' 

Casseiia. See in Index Yaupon 
Cassia (I-ds/i'i-a), a genus of the 
pea. or pulse, family: many species, 
most of them native to warm 
regions, include treev, shrubs, aud 
Mild flowers such as senna: most 
of them with showv diKster® of 
golden or orange-yellow blo.s.'joms 
re.«embling the sweet pea in ff»rm. 
and with long beanljke seed imds 
and compound leaves of 6 to *>o 
leaflets 

Chinese cinnnmon 

0 - 009 , 340 

Cas.mil (7.askVi.i) Way. ancient luili- 
Fl?rence:'a^5 Lu«a’^ Arretium. 


^ n P'ain woven 

isb*^n* ^ fabric; has soft fln- 

clSthinb fo'* "’en's 

wort fabric of 

Cassini 


CASTELLON 

astronomer; discovered four satel- 
lites of Saturn; determined rota- 
tions of Jupiter. Venus, and Mars; 
parallax of sun and eccentricity of 
earth’s orbit: work continued by 
.®on. Jacques Cassini (1677-1756) 
map of world lvi-9l 
polar projection map, picture R-88/7 
Cns*)1nl de Thurj*, Cesar Franfob 
(1714-S4), astronomer, director of 
Paris Observatory; grand.son of 
J. D, Cassini; work continued by 
.son. Jacques Dominique de Cassini, 
Comte (174S-1845); M-91 
Cassini’s division, on Saturn P-285, 
picture P-281 

Cnssino, Italy, city, 75 mi. s.e. of 
Rome, ancient Casinuni: pop. 9208: 
Monte Cassino monasterj* nearby 
destroyed in World War II but was 
rebuilt: map E-425 
World War II W-264, W-280 
C’assiodo'rus, Flaviiis Magnus Aurelius 
(4907-585?). Latin writer. .®tate.s- 
man. and monk (‘History of the 
Goths': Wariae’, treats of Ostro- 
gothic Kingdom in Italy): B-236-7 
established .scriptorium L-181 
Cnsslopeln (J.'ds-i-o-pe'i/q), in Greek 
mythology.', Ethiopian queen, mother 
of Andromeda. 

Cas‘»iopem. a northern constellation, 
charts S-373-4, 378-80 
circumpolar stars A-436 
use In telling time and direction, dia- 
f/7'avts A-429 

Cnssh'erlfc, the chief ore of tin; ordi- 
nan* mas.«ive variety called tin- 
stone: T-137. M-262. tabic M-176^ 
Cnssiim Longinus {kash'us 15)i~pV~ 
nils), Cains (died 42 B.c.). Roman 
general, one of Caesar’s murderers; 
called by Shakespeare “lean and 
hungiy’ Cassius.” 

Cav«lrellnn'nu«, British king, con- 
quered bv Julius Caesar (54 b.c.). 
Cft^'POM-nr.v, bird C-132, picture C-132 
related to ostrich 0-427 
Cakfugno (;:n-s(dn'i/6). Andrea del 
(ia9rv?-i457). Italian realistic 
painter of early Florentine School. 
CaMn'lin, founfatu of, at Delphi; sa- 
cred to Muses; waters supposed 
source of inspiration; now called 
Fountain of St. John: D-62 
Cas'tnnct** M-472, pictxtre M-471 
CuKtunliciro (kus-tan’lfiVro). tropical 
tree (Rer(/ioflcfia cxcclsa) ot 
lewthis familv. native to S. Amer- 
ica. Grows to 100 ft.; leaves to 2 ft. 
long, oblong, leathery, wl^ 
margin.s; floM*ers. white, in loose 
spikelike cluster.®. Fruit is tne 
Brazil nut also called the Para nui. 
or castanea. 

Caste, hereditary' division of 

according to family, tehgi • 
wealth, occupation, etc. 

India H-357, 1-58: sandalwood usea 
for mark S-39 

Japan J-318 _ _ ^ 

Ca^tplar ' Ripoll (?:fis-fd-ldr c 
„rh. imillo ( 1832 - 99 ). span^ 
Uberal statesman. 

^v^iter: dictator of Spanish repuSbc 
Sept.-Dee. 1S73: author of histone-, 
essavs. novels, travel 
casteindnrdo ( pona 

Italy, town in mL'. r ,^ferted 
near Adriatic Pen : Italians defeateu 
papal troops ISGO. . 


tvith cotton or rayon. 


Dominieme 

_ (Giovanni) (1625-1712), French 


Key: cope, dt, far, fdst. whpt. f.ill; me. yet, WrSTihJ^^TlcirbnTTi;:: 


Cnstelinnos 

(bom 1903). artist. 

City; noted a.s ea^ nSTise 

fs»' 

Ca®'teU6n^dr?ri-Iana 

near Mediterranean; PJP- ♦ 
with suburb®; maps E-4-o 


won. Cor, not dp; cure, biU, rpde, fvH. btirn, 


out; 
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C\T BREEDS ViN'D STVND\RDS RECOGNIZED BV AMERICAN CAT FANCIERS 


Breetl 


Type 




Class 






LONG- 

HAIKEU 

PERSIAN 


DOMESTIC 

SHORT 

H\IR 


jlcad— Round, wde betM een ears. Nose short and broad. Cheeks 
and underjaw well developed. Ears small, thin, rounded 
at tip Eyes large, round, full, wade apart. 

Bod>— Short and “cobby"; that is . low*, deep-chested, massive 
across shoulders and rump Back straight and firm 
short and straight Feet rounded and well arched. Tail 
short, well “feathered,” carried without curve. 

Coat — Long and glossy. 


White 

Black 

Blue 

Cream 

Solid red 

Peke-faced re<l* 

Silver (chinchill.a) 

Shaded silver 
Silver tabbyf 
Smoke (black topcoat, 
white undercoat) 

Red tabbyf 
Peke-faced red tabby*t 
Brown tabbyf 
Tortoise shell (black, 
orange, and cream) 

Blue and cream (the two 
colors elearlv defined as 
in tortoise siiell) 


Golden to copper; 

blue and golden 
Golden to copper 
Golden to copper 
Copper to orange 
Golden to copper 
Golden to copper 
Blue-green 
Blue-green 
Blue-green 
Golden to copper 

Copper 

Copper 

Golden to copper 
Golden to copper 

Golden to copper 


Head — Similar to long-haired cats but may be le“‘» full, with Color of coatand eye color thesameas t 
slightlv longer no‘*e Ear** may be wider at ba^c Eye« of long-haired breed, 
large, full, round 

Br>d> — Inclined to be longer and more slender than long-haired 
cats also inclined to stand higher but is not rangy Feet 
small and tight Tail fairly short and tapering 
Coat — Close-b-ing and glossy 


SlAJSIESE 


Head — Long and tapering, wide lietween eyes, narrowing to 
muzzle, giA*ing impression of a marten fnee Ears erect, 
large, pneked, wade at base Eves almond sh.aped, with 
oriental slant toward nose 

Body — iSlediura to email, dainty, long, s\elte Legs slim and 
straight, with small, oval feet Toes close Tail long and 
tapering, sometimes haring kink at tip- 
Coat— Short, fine textured, glo«sy. 


Se.al pointt (fawn or 
cream body, seal- 
brow n points) 

Chocolate pointf (ivory' 
body, cinnamon-browTi 

points) 

Blue pointt (silver-blue 
body, darker blue points) 
Lilac (fro«t) i>ointt 
(glacial-white body, 
light silver-blue points) 


Clear, ririd blue 


Clear, ririd blue 


Hear, ririd blue 

Clear, ririd blue 


BURMESE Head — Similar to Siamese 

Body — Similar to Siamese 
Coat— Similar to Siamese 


Seal brown shading to "iellow 
lighter color on chest 
and stomach. Young 
cots may be lighter in 
color. 


ABYSSINIAN Head— Long and pointed Ears sharp and comparatively large 
and wide. Eyes large. 

Bod>— Small, long, lithe Tail fairly long and tapering. Feet 
small Gives impre«sion of being dainty but muscular. 
Coat— Short, fine, close-lving. 


Ruddy brown, ticked Gold, green, or hazel 
w ith black or dark brown 
like rabbit fur. Inside 
forelegs and stomach 
tan or orange brown. 

Black of pads on feet 
extends up the b.ackfl 
of the liind legs. 


SIANX Head — Round. Nose broad. Cheeks full Chin firm. Ears large. All colors oflVIanx are \ancs ^ 

wide apart, open at base. Eyes large and round. recognized in show color oi c 

Bod^ — Cobby. The Manx has no tail, only a dimple where specimens. 

weej’x ordinarily starts High hindquarters. Short back. 

Coat — Open or “double ” Double coat gives Manx appearance 
of having a short fluffy coat like that of a rabbit. 


RUSSIAN 

BLUE 


Head — Skull flat, broad across eye«. Neck and nose fairly long Various shades of blue Green 
Ears large, wide at base, round at tips. Eves round and 
far apart 

Bod> ^ng and graceful Tail long and tapering Legs medium 
^ngtli, wxth small, neat, rounded feet. 

Coat Short, thick, fine, standing up like sealskin Fur differs 
from any other breed since it does not lie flat The coat is 
double, with outer coat haring distinct sheen. 


^he Peke-faced cat confomiB (except for the head and face) 
to the standard set for the long-haired cat in general and the 
color class m particular. The head resembles the Pekingese dog 
with a ^ort nose, deep stop ’ betw een the ej es, and wide, flat 
liead. Chee^ and jaws are firm. Eyes round, large, and full, 
set wide apart and prominent. 

tThe tabby markings consist of “frown marks” on the head 
extending between the ears and down the neck to meet a 
“butterfly design on the shoulders, which dirides the head 
lines from the spine. The back markings, or spinofs consist of a 
distinct, wide, dark center stripe with stripes of the groimd color 
on either aide, and these in turn bordered by a second dark 
stripe. Dark awirls on the cheeks and sides of the body make 
complete unbroken circles and are centered by a large dark 


spot surrounded by the ground color. T^gs 

with the bracelets meeting the body marking*. 1 - - 

''xhe wonT^'tabbv" is from the SSe'in 

kind of taffeta fabric. Originally this material . 

Attabi, a section of Baghdad. Tabby to 

tabby pattern as well as the material. word 

describe the stripes in the domestic cat s coat In 
tabb 5 ' was us^ to describe a domestic cat of a . 
fusion w hich continues today. 

JThe “points” of the Siamese— its 'T^'da^er fur 

and tail — are of a darker shade than the • 
of the mask and ears is connected except m kitte w. 


Key: enpe, dt, far, fust, xvh(it, fnu] nie. ytt, fern, th£re; ice, bit; row, xvon, for, not, do; cure, b»t, rude. £»11, b»rn. 





CATLINITE 

iluseum. '^’ashingrton. D. C.. and 
American Museum of Natural 
tory. New York City); autiior of 
bookfc on Indians and t^a^el. 
Cat'Unite. red plpesione of Pipestone 
County Minn ciuarried by Indians 
for pipes ornaments; hardens with 
aire. named for George Catlin. 
Catmint, or catnip, a plant M-292 
Cato (7:a'f6). Marcus Porcius (234- 
149 B.c ), the Censor (“the Blder”), 
Roman statesman and orator; 
name a sj-nonym for harsh morality 
and narrow patriotism 
Carthag-inian policy C-129 
prose \\ritlng Lf-130 
Cato, ilarcus Porcius (95 — 46 B.C.), of 
Utica (“the Younger"), Roman 
statesman and stoic philosopher, 
great-grandson of Cato the Elder: 
opponent of Caesar in war with 
Pompey; stabbed himself rather 
than live under the conqueror; hero 
of Addison’s tragedv, ‘Cato’, 

Cats (hats). Jakob (1577-1660). 
Dutch poet and humorist; twice 
sent a.s ambassador to England ; his 
poems, -rimple and abounding in 
moral maxim's popular with the 
Dutch; called “Father Cats" (‘Mar- 
riage’; ‘Age and Country Life’). 
Catv eje, a chrj’soberj'l used as a 
gem. also a lustrous gray, brown, 
or green gera variety of quartz in- 
closing ariiestos fibers, found In 
Ceylon, India: J-349 
Cats’Mll Aquednct •system A-283, pic- 
fi/re N-210 

CatsKlll Forest Preserve, New York 
N-38e 

Cntskill Mountains, a picturesque 
range of low mountains in s.e. 
New York on west side of Hudson 
River, highest point Slide Mt , 4204 
ft : famous as re*Jort region- maps 
N-lge, 205, i;-265, picture N-207 
New York City water supplv IV -73, 
pictures N-210. IV.71. See also in 
Index Catsklll Aqueduct 
“CnyR-paw,“ expression F-3 
Cat’s-tail grass, a common name for 
two European gras«e.s. the bur 
bn‘stlegrass and timothy 
Cat-stitch, in sewing, didoram S-113 
Catt, Carrie Chapman (1 j? 59-1947) 
woman suffrage leader, and peace 
advocate; bom Ripon, Wis ; after 
18Q0 lectured in S and Europl; 
founder Iritemational Woman i^ufl 
president 
American 

Wl?- Association after 

CaHall, a swamp reed -W-67. color 
ptettire P-286 
*'eed di^'persal 8-96 
Cattail millet 211-255 
CaHa^<„. cattle and buffalo hybrid 

''“Koto Index 

caffesat. or Kaffecat, strait between 
Denmark and Sweden; 150 mi 
D?n 00 tni.; 

0:a-t,-V), James McKeen 
(I06O 1944), psj'chologist writer 
and editor, bom Easton. Pa • nro 
fessor psj-eholoCT-. Dniversiiv*^ of 
Pennsvu-ania 3s«g-91; Coimnb°a 
University 1891-1917; editor Sc^ 
ence SeienH/ic .Ifono,;,,. 

COJI Men of Science, American \at 
iiralfst. School and Sociefij, Lcaclers 
in Rdncnfton.- I-H4 ® 

Cattermole (7,dt'^-m6l) , Geonre 
(1S0Q-1S6B), English painter and 
Illustrator; famed as a vrater 
colorist, but painted also in oils- 
successful land.scape and archi- 
tectural paintings; illustrated manv 
l^ks including Sir Walter Scott's 
Waverley’ novels. 
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CAUCUS 


Cattle C-141-7, pictures C-141-141b, 
143—6. See also in Index Cattle 
raising 

anatomy: eye. f?ictur€ n-461; dairy 
cow. 7)ict«rc D-4; foot F-224; horns 
H-426; .‘Skeleton, picture S-191; 
stomach R-254-5. S-401 
beef breeds C-145— 6, pictures C-143 
dual-purpose breeds C-146-7, pic- 
ture C-145 

branding on the range 0-149—50 
breeders* associations C-144, 145, 
146, 147 

breeding dairj* cows C-143, pictures 
A-62, C-144, D-4, color picture 
M-250d,* .«elective breeding C-14la 
care and feeding M-250 <t — color 
pictures M-250O. b, c 
classification C-141 
compared with hog as meat producer 
H-403 

cowboy. See in Index Cowboy 
dain.* breed^s C-143-5, pictures 
C-l-tlb, D-4. A-62. C-144, color 
picture M-2S0d, tabic C-142 
dairjdng D-2— 5, pictures D-2— 4 
disease.^ and parasUc? C-147, M-250b 
anthrax P-96, D-103. V-4335 
botflies F-I69 

dipping vat C-147, picture C-146 
foot and mouth disease C-147 
liver fluke W-302, picture A-250a 
rinderpest C-147, Z-359 
scabic«J S-348 
tapeworm W-302 

tick fever, or Texas fever C-147, 
S-348 

draft animals, picture C-141n. See 
also rn Index Transportation, sub- 
7iead oxen and oxcarts 
“drj*” cows 3f-250a 
dual-purpose breeds C-146-7, picture 
C-14S 

fattening, or finishing, for market 
C-145, picture C-144: dual-purpose 
breeds C-146 
ge.«?tation period C-141o 
grades C-141a 
hair, uses H-243 
heifer C-141a 

hlston* in America C-141a-2 
humped. See in Index Humped ox 
hybrids C-li6. B-200, picture C-144 
life .span C-141a 
maverick.s on the range C-150 
meaning of term C-141 
meat packing M-153— 6b, picfiircs 
M-153-6b 

ox C-141. Sec also in Index Ox 
poisoning by plants C-147, P-3S8-9; 

larkspur L-103; laurel L-137 
polled C-141a 

producing regions. See in Index 
Cattle raising 
products from C-141 
purebred C-I41a 

ranching C-147-55, pictures C-147- 
55. Sec also in Index Cowbov ; 
Ranch; Range 
registration in America A-64 
related species C-141: bison B-199- 
201, pictures B-199, 200; buffalo 
B-341, jiicfiirc B-341; vak Y-333, 
picture Y-333; zebu Z-350 
roundup C-149-50, picture C-85, 
color picture Ij-293 
ruminant C-157, R-254 
sacred to Hindus 1-58, pictures 1-61. 
66 

scrubs C-I41a 

smallest w ild species B-341 

stampede C-151-2 

steer C-141a 

EiTnbiosis: ani C-529; cattle heron 
B-341 

teeth C-141, R-ass 
■western plains C-147-55, pictiircs 
C-147-55 

Cattle barons C-150 
Cattle boom C-IS4-S 
Cattle breedinc. See in Index Breefl- 
mg. animal 


Key: cape, at, far, fast, what, fail; me : : — 

. .. 1. me, yet, fern, there; fee. bit; row, won, ffir. 


Cattle heron, cattle egret, or bnOTalo 
bird B-341 

Cattle ralMiig. Sec also in /lulex Cow- 
boy; Dairj'ing; Meat packing; 
Ranch; Range 
Africa, color picture A-36 
Australia A-483: Queensland Q-12 
Canada A-142 

Europe: France P-262; Russia 
K-276; Switzerland S-475 
India 1-62 

leading cattle producing countries 
table C-141a 

Mexico M-189, 200, picture N-255 
South America S-267, pic/oprapli 
S-246: Argentina A-SSl-S; Brazil 
B-292: Uruguay U-407; Venezuela 
V-441 

United States C-143-7. U-279, 292, 
map U-289: Alabama, A-114, pic- 
ture 115; Arizona A-346; breeds 
first imported A-63; Florida 
F-151, 152; history, in Far We«t 
C-147-55, F-43; Kansas K-13; 

Montana M-368; Nebraska N-96, 
y)i'c/!irc N-105; Nevada N-124, pic- 
ture N-134; New Mexico N-171, 
jiicftiro N-172; Oklahoma, picture 
0-374; South Dakota S-295, pic- 
ture S-306; Texas T-78, C-142, 
pictures T-79, 93; Virginia V-480; 
Wyoming W-316, picture W-326 
Cattle ranching C-147— 55, pictures 
C-147— 55 
Cattle tick S-348 
Cattle traili C-150-2 
Oklahoma 0-376 

CatuUn«i (7;n-fi77'us), Coins Talerins 
(84-54 B.C.), Roman lyric poet, 
born Verona, Italy; noted chiefly 
for his famous love poems to 
“Le«5bia’’: L-131 

Cotnalks, in airship construction B-31 
Cauca (kojt'hd), river in Colombia, 
650 mi. long C-387-8, maps C-38i, 
S-252 . , ^ 

CancaKla, In Russia. See in Index 
Caucasus t> m « 

Canca«old race, or white race R--1-3* 
chart R-22, praph R-22, liefcrence- 
Outline R-23 
hair H-243 
numbers P-S73 

racial classification, cJicrt R-2- ^ , 
Cnura«iu<; ():6*kn-su$), or Caucasia 
(kO-ku'xha), region in Russia be- 
tween the Clack and Caspian seas, 
divided by the Caucasus Mts. into 
north Caucasus and Tranecaucasus. 
North Caucasus is part of European 
Russia; Transcaucasus contains tiie 
Ru.'^sian Asiatic republics oj Geor- 
gia. Armenia, and Azerbaidzhan. 
C-155-6 

ancient times A-418 
Armenia A-373-5 
folk tales S-409-10 
Georgia G-81 
oil R-277, 280 
people R-2B2 

rugmaking R-248 . , 

Caucasu*s (kff’ka-sus) 

Kovknz (UV-ias-), range Detween 
s.e. Europe and Asm extending 
from sea of Azov to Ca^ian » 
C-155-6. R-257. maps B-204, E-41-. 
R-259, 267, pictures G-40, . 

Sec also in Index Caucasus 
Prometheus chained in C-i56 
Caucho Uton'chOl. a 

product of the Mexican rubber 
(Castilla elastica) of 
family. Xati4;e to .Centi^ A.^-“ 
and n. South America. Tree 
to 60 ft.; ready for 
years; secondary source of 

Called also castilloa. ^ 

Cnnehy 

C17S9— 1857). French 
cian; made iroporUnt 
to pure and applied mathern 
also wrote successful poe^ 
Can’eus. a meeting 

not, dg: ciire, biit, rgde, fiiU, burn. o“t. 
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CEMETERY 


CECIL 


'U’oodrow ^S'llson peace prize 1924 
and Xobel peace prize 19U7 
CecU, I*ora Hugh, later Baron Qulck*;- 
>vood (Richard Heailicote) (bom 
1869), British political leader and 
soldier, brother of Robert, in House 
of Commons 1895—1900 1910-30. 

Royal Flying Corps 1015 
CetU’ia, Saint, patroness of musicians 
and the blind; Roman noblewoman 
who suffered martyrdom either in 
Sicily about \.n. ITO or according 
to otlier aiulioritie‘5 in Rome about 
\.p. 230. fe’stival Kov 22 
Cecropia (s€~lr0'pi'a) moth C-367d, 
color picture I-2S3 
catennllar, piclme C-138 
CecTop'* (6‘"'/,rops>, raylhkai founder 
of Athens first king of Attica rep- 
resented as half man half dragon 
Cedar, a name applied to many trees 
and to tlieir woods al^^o to tree® of 
the genus Cedrua C-158-9, pirfwre 
C>i58 

woods known comnieicialb a® cedar 
C-5S4, talkie Vr-186D 
Cedar. Japanese. Sec in hides Cijp- 
tomeria 

Cedar bird. See in hides Cedar wax- 
■aing 

Cedar Breaks National Moininient. in 
Utah X-32, map X-18 
Cedar CU> , Utah tf*\\n in sw , pop 
GIOG, Ii\estock, iron farm crops 
excelsior, branch of Utah State 
Agricultural College, ne.ir Cedar 
Breaks National Monunieni and 
Zion National Park mops U-417, 
U-252 

Cedar Creek, small branch of Shenan- 
doah Rnei in Virginia 
Civil VCrt battle S-147, mop C-335 
Cedar Crest College, .it Allentown 
Pa foi women opened 1867; 
chartered 1868 arts and sciences. 
Cedar elm E-S35, 336 
Cedar FalN, Iow*a. city on Cedar River 
90 mi of Dubuque, pop 14. 344* 
pumps eletator equipment hard- 
ware brooms. Iowa State Teachers 
College map 1-216 

Cedar 3Iounfain, hill, Culpeper Co„ 
Va Confederate Mctorj, Aug, 
1862 >?Jap C-335 

Cedar Rapids, Iowa cuj* on Cedar 
RUer 62 im sw of Dubuque *, pop 
72,296, cereal, packed meat, radio 
parts road-building equipment; Coe 
College: 1-220, maps 1-215, U-25S 
picture 1-218 ' 

Art Association Blood’s 'Woman 
With Plant' P-35, color pictmc 
P-34tI 


Cedar RUer. tributary of the low 
Rner. in Minnesota and Iowa' 4( 
mi.: maps 1-208, 215, picture 1-21 
Cedar wa-vwing, or cedar bird w”? 
picfuie ■W-76, color picture B-l( 
nest, color picture B-161 
Cedarwood oil C-159 


Cedric (scdVl;. or „! Rotlier- 

^vood. or Cedric, tl.e >ax,,n. ,n 
Sir Walter Scott’s ’I.anhoe’ 
^ardian ot Rowena and father ol 
ivaTihoe. 

Ceiba («d’e-bu or si'bu), larsre tronf 
cal tree of silk-cotton faniilv {Bmn 
hacaccae). with showw bell-shanef 
flowers and pods filled with seed‘ 
which yield the fiber knowm a« 
knpol: held sacied by OuatemaP 
Indians: K-17— 18, picture E-<’06 
Guatemala G- 222 b 


Ceriing, in a\ laiion, the highest point 
a given airplane can reach (absolute 
ceiling) . Service ceiling is the alti- 
tude at which the rate of cUmb is 
reduced to 100 fU per minute. In 
aeronautical weather reports “ceil- 
ing* refer.<; to the highe.'«t le\el from 
which fliers can see the ground with- 


out mteifeieme by fog or clouds: 
A-8S-4, A-98-9 
Ceiling, m houses 

decoration, pit hires 1-177, 182, 184 
Celadon (scVa^iIon), or ^ea green, pot- 
tery glaze 
China P-394 
Korea P-398o 

Celandine isrVan-din), a perennial 
herb (ChebdoHium wiojus) of the 
poppy family with clusters of >el- 
low* flowers, plant yields a saftron- 
colorefl juice used in medicine 
relane«ie, a rajon R-81 
Cela^tmeeae. Sec fn httlex Staff-tree 
fainilj* 

Celebp*. (sn'<-btc) large island in 
Indone.^ia; 72 000 sq mi.; pop 
*5 500 000 C-159, maps E-202, 

A-4Q7 

relationships to continent maps 
A-406-7. 411-12 

size, comparative See in Index 
Islands, lobic 

Celebes Sea. between Celebe‘' Bor- 
neo and Mindanao, P.I . 320 by 500 
mi greatest depth 20 400 ft.* mops 
A-407, 411, E-202 
Celer'tac, a kind of celerj’ C-159 
Celery, pkant with edible mot®lalUs 
C-159, picture C-159 
planter, pteture F-152 
when and how to plant, tabic G'19 
Celer.v salt C-159 

Celesta (st-hsV^i) a musical instru- 
ment eontaining steel plates backed 
by w'ooden resonators keyboard 
operates hammers as in a piano, 
anti the instrument looks like a 
small piano many orchestral com- 
positions call for Its use* j^tclurc 
M-47a 

Celestial etniator. Sec tn Index 
Equinoctial 

Celestial navigation N-77-8 
Celestial poles. See m Index Poles, 
celestial 

Celestial sphere.the apparent spherical 
surface on which all the stars seem 
to be located 

Celes'tine (Cnelcstinns), name of five 
popes best know'n of whom I® Cele®- 
tine V. .^nint (1215-96), pope in 
1294. a poor Benedictine monk de- 
voted to monastic rigors; after C 
months abdicated as pope; returned 
to monastery; founded the Cele®- 
tines a strict congregation within 
the Benedictine Order; feast May 
19. 

Celestite, or celesfine, white or sky- 
blue mineral, strontium sulphate; 
source of strontium compounds. 
Ceribacy, a religious vow C-302 
Luther’s attitude toward L-353 
Cell, in biologv', unit structure of living 
organisms C-159-61, pieftires 
C-160-1 

blood (corpuscle) B-20B, 210 
chromatin B-148: hereditv carried 
by H-344, 346, diagrams H-346, 
Ificturc H-347 
discovery important C-151 
division C-161, B-148, H-346-7. dia- 
grams H-343. pictures B-149, 
C-lBl, color piclitre B-149 
egg E-337-8 

germ cells, diagrams H-346 
human body, number of cells A-250 
life, and cells L-224a— 5, pj*cf«»‘es 
L-224a-<f 

nerve C-I60, N-llO-ll, pictures 
C-160, N-lil 
nucleus C-160, 161 
plants, structural units of C-159-B1, 
pic f Tires C-160-1 

protoplasm P-422, B-145, C-159-60, 
^ B-14S 

single-celled, or unicellular, organ- 
isms: animals A-236l>-7, C-160, 
L-224-224a. h, c, 225, P-423, pic- 
turcs L-224d’. P-423; plant t>pes 
A-152-4, B-12-15. C-159, L-224a. 


b-c. d, 225, Y-336-7, pictures 

L-224d, 2240-Z/, B-12-13, r-336~7 
somatic cells H-346 
water in W-60 
wayward D-105 

Cell, electric. Scc ill Index Electric 
battery and cell 

t’ella, in architecture, defined A-12 
Cellini (chr^lr'ni), Benrenoto (1500^ 
1571), Italian goldsmith sculptor; 
brawling braggart, soldier of for- 
tune. and mirror of his time (‘Auto- 
biography’): S-7Sc 
casting process u.'-ed S-75 
pitcher bj*. jjiclnrc E-445 
saltcellar by. picture M-178 
statue of Perseus 1-280 
Cello. See iJi Index Violoncello 
Celloplmiie C-161— 2 
reriulohl, a plastic C-163, P-314 
Ceriulose, plant substance C-162-3, 
L-224a. pictures C-163, tabir C-162 
acetate C-162-3, picture C-16S, tabic 
P-162: rayon R-81 
cellophane C-161--2 
collodion derived from C-S84 
evplosiv'es u®e E-458 
factorv in North Carolina, picture 
U-2S1 

food of termites T-74 
food value P-217 „ 

nitrate, or nitrocellulose C-16o, 
table C-162. Sec also in Index 
Nitrocellulose 
paper C-162, P-66 
plants form L-151, P-294 
rayon making R-79— 81, pictures R-SO 
sponges S-354 
tree, percentage in VT-ISB 
xanthate <iJ-162, tabic C-162 
Celosln. See in Index Cockscomb ^ 
CeKinv (scVsC-fis or seVshi-uc), 
Anders (1701-44), Sw edish astrono- 
mer; professor at Uppsala; first to 
describe Centigrade, or Celsius. 
Utermometer (about 1742). 

CeUviR (2d century aj) )• . 

philosopher; in his 
■Word’, or 'The True Account, 
made first attack on Christianltj. 
CettU- (sil’ti); or kiVtm Ini-KaasM 
nnil literature C“16S 
Arthurian lectends A-393^ 
folk tales S-413-lt. hot S-421 
Ireland 1-234 
Wales W-3 
Celtic ox C-141 

Celts (sclts or l.-clts) ^-et.e.ts 

Britain E-357-8, viap E-35S. baskets 

•■Celtic Renaissance” 

France F-258: Brittany B-v)27, 1 

Hebrides Islands H-327 
Ireland 1-227, 230n . „ „o 

racial classification, chart K — 
Scotland S-63, 64 

CeUu're ^eVtus), a vegetable of ama- 
ranth family; . pale 

United States from ^hma 1B4-^ ' 
"Teen slightlv bitter stalk “5““' • 
fS^e'd young green leaves use^tjj 
salads; appearance p^’ame 
relerj- and lettuce I'en^e 'ts nam 

Cement ' Gypsunt 

C-164— 6. Sec also i» Index wP 

color pigments , C-431-* 

concrete C-431— 4ol5, ptctu 

making C-165, 166, Pict«>-« C-I61-5- 
early methods C-16^ 
shipment of C-16G „ 

spray guns for applying P-a-a 
uses C-165-6, 167 manu- 

Cemenfa'fion process, of Steel 
facture 1-247 
Cement rock C-I61 

Cemetery . A-299, 

archaeological significance 

301 . - .. cpr in 

U. S n.ational cemeteries^.^ ^ ^ 


Kej : cope, fit, for. fust, what, foil; fee. bit. rfim. a fin, for. not, do; bdm: 






CENTRARCHIDAE 

CentrarcliUlae iscn-trar'ki-de) , sun- 
fish family S-454 

Centre Collesc of Kentucky, at Dan- 
ville, Ky ; founded 1819; co-ordi- 
nate colleges for men and women; 
in 1930 Kentucky College for 
Women merged with Centre; arts 
and sciences. 

Ccntrif'ngal force C-178 
formula for computing C-178 
Centrifugal ninrhiner.\, de\ ices that 
employ centrifugal force C-178, ptc- 
ti(7C C-178 

cream separator D-2— 3 
hydraulic dredge D-143 
Indroextractor L-136 
sugar making P-4-i-l 
Cen'trifuges, centrifugal machines 
C-178 

atomic power materials, separation 
of. fhngrav} A-468 
te'^ts on man S-310 
ultracentrifuge C-178. picture C-178 
CeiitripVtal force C-178 
Cen'trosome, in cells C-161, picture 
C-161 

Cen'trosphere, central core of earth 
K-193 

Centu'rion, in Roman army W-9 
Centnry.a division of the Roman army 
W-9 

Century, calendar reckonings C-23 
Century of Progress*, world's fair of 
1933 and 1934, Chicago C-238, pic- 
ture F-13 

Century plant A-~*5 

Cephalic (s€~fdVt1:) Index, or cranial 
Index R-21 

Ceplmlonia. See tn Ivdct Kephallenia 
Ceph'alopods, oi head-footed mollusKs 
M-333 

place in “family tree” of animal 
kingdom, picture A-251 
Cephnlotlio*rn\. head and body seg- 
ments of arthropod when fused 
crab C-503 
spider S-342 

Ceplields (se’fe-idz), variable stars 
S-382 

Ceplieus (.sS'fxis or se’fe-us), in Greek 
mythology, king of Ethiopia, father 
of Andromeda 

Cepheu«,con«!tellation near Cassiopeia. 

charts S-374, 377-8. 380 
CephiVftus Ri\er. In ancient Attica, 
flowing into Saronic Gulf just s. of 
Athens 

Ceppo, Italian yule log C-295 

ninseppe 

1802). Italian sculptor; came 
to America in 1790. but returned 
to Europe, guillotined for part in 
plot to assassinate Xapoleon I 
oust of Washington, picture W-19 
Ceram (sn'roni, Portuguese sn- 
roiDi ). island in Moluccas, In- 
donesia, w. of Kew Guinea; 6G21 
'• niountainnns, 
with thick forests: sago palm 
agricultural products: iiinp E-203 
Ceram'ic engineering E-345 
Ceramics, defined P-393. See also in 
Index Brick; Clay: Borcelain and 
china ware; Pottery; Tile 
Ceramicus (scr-d-mr/.-ns), district on 
n.w. side of ancient Athens, so 
named on account of celebrated 
pottery industry there. ®“rated 

Cerastiiim, or mouse-car ehickweed a 
Bfiius of annual or perennial nlantV 
of the pink family; includes karrv 
grasswort (C. arvcPse) and snow^. 
in-summer (C. tomeiilosum) Often 
confused with true ehickiieed of 
genus StcUaria. 

Ceratosaiirus. prehistoric reptile oie 
ture P-406C ' ^ 

Cerberus {s^’he-rtts') , in Greek my- 
thology, famous manv-headed dog 
of Hades; kept watch at the en- 
trance to Hades to prevent the 
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living from entering and the dead 
from escaping 
Hercules captures_H-342 
Cercopitberidue (ser-f.d-pi-f/ie'si-rfc), 
family of monkeys M-353 
Cerdic iser'dili) Cdied 534), founder 
of West Saxon kingdom; called an- 
ce.stor of all sovereigns of England 
except Canute. Hardfeanute. the 
tvo Harolds, and William the Con- 
queror. 

Cereal crop«», those producing food 
grams. See fiJso in Index Barley; 
Buckwheat: Corn; Millet; Oats; 
Rice; Rye, "UTieat 
adapting to American soil A-6G 
alcohol made from A-145, 146 
animals Injurious to, Referenve-Out- 
hnc Z-363 

breakfast cereals B-299-300: cooking 
C-465 

de^ eloped from wild gras‘ses G-166 
liny-yielding txqies H-295 
impro\ement of varieties A-63 
insect pests I-162-S 
origin of word “cereal” D-63 
rusts and smuts R-297-9, ptefnres 
R-297-8 

sorghum S-236, pfcfiirc S-236; 

kaoliang M-73-^, picture M-74 
storage in elevators G-147, picture 
G-147 

threshing T-124-5 

Cerebel'lum. the part of the brain 
liehind the ferebriim and a'u»ve the 
pons B-280, picture B-281, color 
picture P-243 

Cerebral cortex. Sec in Index Cortex, 
of brain 

Cer'ebrospinal fluid B-280 
Cer'ebrum, chiel cIi\lsion of the brain 
occupying upper part of the cranium 
B-280, 281-2, pictures B-281, 282 
Ceremonies and rites. Sec i« Index 
Rites and ceremonie.® 

Ceres (seWr) (Greek Demeter), Ro- 
man godcle.«s of agriculture D-62-3 
Ceres, an asteroid A-426 
Cerent (sc'rf’-us), a cactus genus 
C-9, 10 

night-blooming cereus C-10, picture 
H-288n 

Cerignoln <c7id-rc«-p6'/d). city in s. 
Italy near Adriatic Sea; pop. 37,- 
1G3; Spaniards crushed French 
under the Due de Nemouns in 1503. 
Cerlgo (chf’rl^f/o). or K.vtbem 

f/tr-ru). Greek island of Ionian 
group; lOG sq. ml.:ancient Cytliern, 
sacred to Aphrodite: mop G-189 
Cerlto or Cerrito hrr-r'fo) , Tnuny 
(1821-95?). Italian ballerina, born 
Kaples, Italy; made debut Naples 
about 1835: veiy popular in Bondon 
where she danced famous *Pas de 
Quaire’ with Taglloni, Grisi. and 
Grahn in 1845: D-147i 
Ce'rluin. rare earth element; soft 
iron-gray in color; discovered 
flR03) by Ivlaproth. also bv Berze- 
lius; M-265, tahies P-151. 'C-214 
gas mantles need G-31 
Cernautl. Russia. See tii Index Cher- 
novtsy 

Cerro BoUvnr (sfr'o bd-lc'vor), for- 
merly La Parldn (l« pn-re'f7d), 
mountain in e. Venezuela s. of 
Orinoco Rl\er about 300 mi. s e. of 
Caracas; about 2000 ft high, 11 mi. 
long, 1 mi. wide; more than half of 
it is high-grade iron ore; one of 
richest deposits in world; ore dis- 
covered April 1947 bv steel-industrv 
prospectors from H.S, 

*1® Mercado (dd mcr-I:d*do') , iron 
hill near Durango, Mexico 51-201 
Cerro de Pasco (pdaV.'d), Peru, mining 
^wn; pop. 17,882: P-164, maps 
P-164, S-252 

Cerro de Punla. Puerto Rico P-431 
Cerro Gordo (pdr'do), mountain pass 
in Mexico. 60 mt n w. of Vera Cruz; 
b^tle in 5Iexican War: 51-186 


Key: cclpe. dt, far. fast, whet. ffiU; nii:TSTern. thire; Ice. bit; row. won, fdr. 


CEYLON 

Certiliidne (str-thVhdC) , creeper fam- 
ily of birds. 

Certificate of deposit, bank B-47-8 
Certified clieck, a check that has been 
stamped hy a bank official showing 
that its payment is guaranteed by 
the bank B-48 

Certified milk D-4, table 51-252 
Certified public accountant A-7 
Cervantes Saavedra (ser-vdn’tee, 
Spanish thcr-vUn'tds. sa-d-vCt'dra), 
5Iigucl de (1.547—1610), Spani'^h 
writer C-179-80, pictures C-179, 
S-325 

books about C-180 
•Don Quixote’ C-179-80, S-326 
Cencra (/iiri'-rd'rri). l^asoiial (1839— 
1909), Spanish admiral S-324 
Ccrxical \ertebra, one of the seven 
vertebrae in the neck S-191 
Cemidae (si'ir'ri-fJf"), family of rumi- 
nant mammals; incliules deer, elk, 
mouse, reindeer. 

Cer\in, Mont. See in Index 5Iatterhorn 
Cers neinn (scr-i-ne'dn) stag, in Greek 
mythology, slain by Hercules H-342 
Cesium (sf‘'ci-nm), or caesium, a rare, 
silver-white metallic element di-s- 
covered spectroscopically by R. 
Bunsen (1860) and named from its 
sky-blue .spectrum lines A-168, 
tables P-151, C-214 
photosensitivity P-210, 210(i 
Ccske Biidcjovicc (clus'kC hud-yd-po- 
vet'se), German Biidweis (but'vis). 
Czechoslovakia, industrial city^ in 
Bohemia on Viiltava River, 80 mi. 
of Prague; pop. 37,550: map E-425 
Cespedes (sds'pd-thCiS), Carlos Man- 
uel de (1819-74), patriot and reio- 
lutionist born Bayamo. Cuba; 
leader of Cuban liberals before and 
during the Ten Tears’ War (186S- 
78) against Spanish domination; 
made president of revolutionl‘'t re- 
public of Cuba 1809; killed in 
skirmish with the Spaniards. 
Cetacea (sc-fd'se-n), an order of 
nquatic mammals 51-62 
Cctcwajo (srf-e-TCird), or Ketch^yo 
(k('ch-ic(i'j/d) (l836?-84), Zulu 
chief; became king of k 

1873: rebelled 1878 against Bntj«n 
orders to disband formidable nub- 
Uiry system he had built, at- 
tacked’ and defeated by Britisn 
1879, and held captive until irc- 
when was restored briefl3’ to throne. 

Celinje (fsd-ftu'j/t ). YugoMavia. town 
in .*5 w.. fr)rnierlv cajiital of 5lonte- 
negro; pop. 11.094; several tim^ 
denroyed by Turks: mops 
425 

Cette, France. See in JiulCJ* S5te 
Cetup (sc’fns). an equatorial constel- 
lation, charts S-S7S-9 
Ceuta (si-i/H'tn, Spanish f7i«-o tah 
Spanish port, military station, am 
penal settlement on 
5Iorocco; pop. aiiout 69,000, take 
from 5Ioors by 

ceded to Spain 1580: 5I-o9'3. * 7 

A-167 

Pillars of Hercules G-108 _ ^ 

Cevennes (sd-ten') 5Iountuins jn -• 
France extending n e. " *,< 

Rhone River; highest point 
zenc <S?34 ft.): F-261, 

Ceylon (5c-Ion’), island s e. of ‘ ; 
dominion in British CommoP^ etiW . 
25,332 sq. mi.: pop. S.1P3.B«, cap. 
Colombo; C-180, maps 1-54, A-* 

animals and plants 
monkey, picture M-351: 
picture P-147; coconut 
fare P-48: deer P-45: "a.sps 
flag F-136d. color picture F-ia* 

government C-180 ^ .on 

people C-180: Teddahs C-180 — _ 

ndt, do: cure, but, rjide, fidl, bum, otit. 




CHALMERS 

name vtsls originally applied to a 
silk and worsted fabric. 

Cbal’mers, Thomas (17S0— 1847), Scot- 
tish preacher and economist, one 
of chief promoters of Free Church 
of Scotland. 

Chalmeffe Xational Historical Park, in 
Louisiana X-32, viap X-18 
military cemeterj' X-IT 
Chalons baffle of fA.D. 

451) H-451. Sec also in Index Bat- 
tles, table 

Chrilons-snrOfarne cit3* 

in n.e. France. 95 mi. e of Paris; 
pop. 28,257; exports champagne; 
taken by Germans in 1S7C. 1914, 
and 1940; gave name to battle of 
Chalons (aj>. 451). 

Chalon-sur-SaGne (son'). France, city 
SO mi. n. of Lyons on Saone River; 
pop. 29,851; copper and iron manu- 
factures; medieval churches 
Chalyhes (7:a7'i-hc=), also Chalybeans 
(7:d?-i-hc'«ns). an ancient people 
steelmaking 1-246 

Cham, a tribe of Indo-China, chiefly 
in s. Annam 1-123 
Chamber acid S-448 
'Chambered Nautilus, The’, poem by 
Oliver Wendell Holmes H-408, X-vb 
Chamberlain, (.\rthnr) Neville (1869- 
1940). British state*5man. son of 
Joseph Chamberlain C-183, pictures 
C-183, W-247 
foreign policy E-371 
Chamberlain, Houston Stewart (1855- 

1927) , English ^vriter; wrote in 
German and French; settled in 
Baj’reuth and became a devotee 
of Richard Wagner; married Wag- 
ners younge.n daughter (biog- 
raphy of Richard Wagner; 'Foun- 
dations of the 19th Century’). 

Chamberlain, Joseph (183^1914), 
English Liberal Unionist states- 
man C-182-3 

Sir (Joseph) An.ten 
British statesman, 
eldest son of Joseph; shared 1925 

Clmniherlain, Mellen (1S21-1P00) 
historian, born Pembroke, X.H. 

municipal court 
ot public library 
1878-90 (-John Adams, 
American 
Other Essaj’s and 
Addresses, Historical and LiVer- 

Cliamberlain. 8amiiel (bom I893) 
etcher, born 
(collections of his 
P^’Otographs: -Beyond Xen- Enu! 
land Thresholds’, -Open Hou"=e fn 
^ew^B„,iand-, -S^ft 

Omowder (1843- 

1928) . scientist famous as Lthor 

n, Hi ; president TJniversitv of 
^ViEconsm 1687-92: afterimrj 
fessor Beology*, Universit? of Chil 
^go; held various state and federal 
positions as geologist (‘The Geol 
ogj' of l^isconsln’; ‘The Oriein of 
the Earth-; -The Two ¥o,°"!!"n,°i! 

P’3“|tesimal tlieory P-285. E-177, 

Chamber music, music speciallv 
adapted for playing in prAmte 
house or small hail, especially 
compositions in sonata fomias fo? 
trios, quartets, and quintets 
philharmonic pitch M-468b 
Cliamber of Commerce, an association 
sponsored by businessmen to pro- 
mote ^e mercantile interests of 
their city and communitv' 
grain exchange B-213 ’ 

Chamber of Commerce of the United 
States, a federation of local cham- 
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hers of conimercexvith headquarters 
at Washington, D. C. 

Chambers, Ephraim (1680?— 1740), 
English encyclopedist; compiled a 
2-vol, encyclopedia 1728: R-88d 
Chambers, Robert (1802—71). Scottish 
publisher and writer; joint editor 
Cha7nbcrs* Journal (‘Vestiges of the 
Natural History of Creation'). 
Chambers, Robert W. (1865-1933), 
novelist and illustrator, born 
Brooklyn, X. Y.; author of popular 
novels (‘Cardigan*; ‘The Red Re- 
public’; 'The Maid-at- Arms' ; 'The 
Sun Hawk*). 

Chambers, Sir M’illiam (1726-96), 
English architect of classical prac- 
tice; works include grounds and 
buildings at Kew; architect to King 
George III; author of 'Treatise on 
the Decorative Part of Civil Archi- 
tecture’, a standard work. 
Chambersbarg. Pa., city 46 mi. s.w. 
of Harrisburg, in Cumberland Val- 
ley; pop. 17,212; woolen goods, 
hydraulic hammers, hosierj*; Wil- 
son College; Penn Hall Junior Col- 
lege and Preparalorj* School; 
burned by Confederates (1864): 
maps P-132-3, C-334 
CJinmbery (shftn~hd-ri’), France, his- 
toric town 55 mi s e. of Lj’ons; pop. 
26 641 ; capital Of Savoie: map E-425 
Chnnibe'*! River, in Xortliem Rhode- 
sia, Africa, flows into Lake Bang- 
weulu: map B-109 

Chambon Uam. in France, on Roman- 
che River, picture D-llb. Sec also 
in Index Dam, table 
Chambray (.sham'hra}, a lightweight 
cotton cloth resembling gingham, 
usually having dyed warp and 
white filling. 

Chameleon (7»*q-mc'Je-un), a tj-pe of 
lizard C-183-4, picture C-184 
eye C-183, pictxtre E-461 
Ciiaminade (57in-mc-Mad'), Ceclle 
Louise Stephanie (lSCl-1944), 
French pianist and composer, for 
some time resident of England; 
composed orchestral music, songs, 
and ballets, but is best kno^v^ for 
melodious piano pieces ('The Flat- 
terer*; 'Scarf Dance*). 

Chami&o (c7ja-me's6), or chamise, a 
small evergreen shrub (/Idcnos- 
ro7ua fasciculatum) of the rose 
family with clusters of small white 
flowers; it covers large areas, called 
chamisal zones, on the foothills 
west of the Sierra Nevada. 

Clinmii^so (s/id-me'sd). Adelbert von 
(1781-1838), German naturalist 
and ^^Tite^, of French origin ; wrote 
popular lyrics and ballads (‘Peter 
Schlemihr, prose tale). 

Chamois (abdm'l). a fleet goaUike 
antelope C-184 
altitude range, picture Z-362 
Cliamoib. a tjue of leather 1^150 
chamoising or shammjing L-148 
gloves G-126 

Chamomile (7:dm'6-mU). or camomile, 
common name of group of herbs 
lorming the genus Aniheniis of the 
family Compojritae. Garden chara- 
omile (Anf7ie»7*i5 nobilfe) is culti- 
vated for various medicinal uses; 
flowers and leaves have a sweet 
aromatic odor and bitter ta^te 

E-4i?‘ ’’■“P P'°- 

Chamortos. naUves of Guam G-221 

French slian- 
pan (lu), former province in n e 
France: great fief in Sliddle Ages- 


■ CHANCHAN 

chief city, Troyes; celebrated for 
wines; map F-270 
World W*ar I battle (1915) W-223 
Champagne, a sparkling white wine; 
name from Champagne province, 
France, its place of origin 
Pinot Blanc grape G-155 
red Catawba grape G-155 
Champaign, III., city 48 mi. s.e. of 
Bloomington; pop. 39,563; trade 
center for agricultural region; 
portable bleachers, trailers, ma- 
chinery*, gloves; twin town of 
Urbana; contains part of the Uni- 
versity of Illinois; Chanute Field, 
U. S. Air Force Technical School, 
nearby; jnaps 1-36, U-253 
Champ-de-3Iars (s7jaii di3 mars’), 
park in Paris on Seine River; 
originally used for militarj* drills: 
P-83b, map P-8Sa 

Champion, Richard (1743—91), potter 
of Bristol, England P-398 
Champion, in dog shows D-120, pto 
ture D-117 
Champion, in sports 
boxing B-271-2, table B-272 
Champion's Hill, battle of, fought May 
36. 18C3, in Mississippi, e. of Vicks- 
burg; Federals under Grant de- 
feated Confederates under Pember- 
ton. 

Clinmplain', Samnel de (1567—1635), 
French explorer C-184-5, C-95a-?», 
picture C-95b 

at Quebec, color picture Q-10 
explqrations C-184-5; Great Lakes 
G-185; Maine coast M-56, X-30; 
Saint John River X-138b; St. 
Lawrence River S-19 
statue, picture S-19 
Champlain, Lake, between Vermont 
and X’ew York, discovered by 
Samuel de Champlain; length 110 
mi.; width U to 13 mi.: maps 
V-457. X-196. U-265 
colonial forts V-461 
Chnmplnin, Lake, battle of (1614) 
W-14 

Cbnmplnin Canal, part of New York 
State Barge Canal X-211, map 
C-lOB 

Cbnmpleve (s7jdmp-7^-vd’), enamel 
E-341-2 

Cbampolllon (sJiati-pdI~t/6n'), Jean 
Francois (1790-1832). French 
scholar and Egyptologist 
deciphers Rosetta Stone E-286 
Champs-tlysees (s7ja»-r«-l^-cd'), (s* 
mous boulevard in Paris, France 
P-83b, map P-83o 
Chnnak, fortress, Asia Minor, picture 
D-17 

Chancellor, Richard (died 1556). 
English navigator; explored White 
Sea. went overland to Moscow; 
trade negotiations with Russia 
runner of Musco\*v Company: table 
P-349. See also in Index Muscovy 

Company; Willoughby, Sir Hugh 

Chancellor, in Roman times meant 
porter or doorkeeper; in modern 
times used for various officers of 
government, e.g.. British lord high 
chancellor, the highest judicial ofn- 
cer of tile cro'wn; German' chancel- 
lor, the premier; in U. S. sometimes 
used for president of a universitj. 
Chancellor, Lord High, in BnUsn 
cabinet C-4 

Chancellor of the Evcheqaer. See m 
Index Exchequer, Chancellor of tne 
Chancellorsville, battle of (May 2 an 
3. 1863) at Chancellorsville, 

C-185, C-335. map C-335 
Stonewall Jackson killed J-289 
Chan'cery, court of equity in 
C-501 

Chancery, Papal P-66 . . 

Chanchan (chnn-chan'), or Gr:m uu- 
mn {gran c7je-wi<?'), ruined cit t 
n.w. Peru; was capital of the ai 
cient Yuncas: picture A-SOl 
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CHAPULTEPEC 


Clinpultepec, Act of (1945) Li-122, 

M-366 

Clmr, or cliarr, a type of trout T-193 
Chararin*?, form a family of fishes, 
the CharacUlae ; found in tropical 
America and Africa; most species 
ha% e teeth and are covered with 
scales; include the hatchet fish, 
head and tail-light, oblique pencil, 
small-headed characin, and tetra- 
(olfor picfarc F-104-5 
Character development, Reference-Oitt- 
line P-159d-60. See also ui /iifZex 
Personality 

Cfiaraeferisfie, in logarithm's 1,-296 
Cliaradc (shn-i-ad'), a game C-186 
CImradriiformes (7.«-rdd-ri-i-/«r'- 
7?irr). an order of shore birds com- 
pri>5ing oyster catcher'^, plovers, 
snipes, sandpipers, curlews, gulls, 
terns aulcs 
CImrcoal C-186 
adsorbs gas C-385 

animal (boneblatk) C-186: colloidal 
action, picture C-385 
art medium D-139 
engine, use in P-314 
fuel, importance as F-314 
gas ma'^hs C-208. C-385 
gunpowder G-232-3 
isinelting ^Mth 1-132 
Charcot (s/i«)-Ad'). Jean Rapt^fe 
i.tienne Auguste (l$67-lEn6). 
French Antarctic explorer; son of 
Jean Martin Charcot: head of clime, 
in department of medicine T’mver- 
sity of Paris; leader of scientific ex- 
pecTitions to the Antarctic, 1903-3 
and 1908-10 was lo^^t in a ship- 
wreck near Iceland* tabic P-349 
Charcot. Jean Martin (1825-93), 
French neurologist, born Pans- 
for work in nervous and nien- 
diseases, also for experiments 
With hypnotism and mental sugges- 
tion; teacher of Sigmund Freud. 
Charcot (shai-k6*) Island, in Pacific 
Ocean in s w. Antarctica 75* w.. 
<0 s., near Alexander I Island, 

belongs to Falkland Islands De- 
pendencies; discovered 1910 by 
A-259, 

edible top B-102 
^Mien and how to plant, table G-19 

MmSoti (1699-1779) French paint- 
er, born Pans- P-291) 

(°rc'‘p-2®?™®®‘ 

Cimnlin Pfre Tcillmrd ,le. See in 
(iKiej TeilharQ de Chardin 
Clmrdoniiet (c/iar-rto-ne'), Hilaire de 
Count (1840-1924). French chem 
of ’the'’nitrat^^®‘®“'' inventor 

P‘’ehi&toric 

Po«). France, town i mi s e of 
?)T91 -"i'’'''' "" ^’■■‘vne r.i\er; pop 

Mh.’" -EemanV In 

Charge, in heraldry H-341 
Charge, electric E- 294 - 7 , 301 309 6 

ChreTf/a?er-!;[r"S 

or soda nater ■(\)'-64 * "ater, 

‘Charge ot the Mght Brigade The" 
poem by Tennyson honoring English 
brigade of light cavair,- of 

600 men -nho unflinchi^giv obeved 
an erroneous command ’ana ft 
great dipdvantage. made an Imrotc 
but futile charge against the Pus 
n.ans at the battle ot Balaki^a £ 
(lie Crimean H ar: C-514. T-73 ° 


licj ; cupe, dt, far, fubt. \Mu.it, fall; 


Charging, of storage batteries B-81 
Charing (c/irr'fiijr) Cross, in London 
L-300, jiinp L-301 

Cliariot. ancient two- or four-wheeled 
t chicle used in war, in processions, 
and in raring 

Egyptian ■U‘-120; m warfare IV-B 
Roman ■\V-120, pirfiircs E-445, R-180 
Clmrioieer. or Auriga, a constellation, 
charts S-S73, 379-80 
Cliaris thiVris) in Greek mythology 
one of the three Graces, another 
name for Aglaia 

Clmrities. See in Index Foundations 
and chanties 

Char’ilon RHer. tributary of the Mis- 
souri in s. Iowa and Missouri ; 250 
mi ■ maps 1-214-15, M-318 
Charity F-248-51, ptctiiiea F-249. See 
also III Index Foundations and 
charities. Social service 
Charit.r. .sisters of. See in Index 
•Sisters of Charitv 

Cliaricmagne (shdr'lc-mnn) (742’'- 
®l-i) C-186— 8, E-432, pictures 

C-187-8, M-e37 
biiild.s canals C-108a 
character C-187 
comiuers Lombards L-297 
court and loiiih at Aachen A-1 
education encouraged hv C-188 
empire C-1S7. map C-187: adds Aus- 
tria to empire A-496; breakup 
F-268, C-188, .M-238 
Hamburg founded II-251-2 
legend.s R-179, R-178 
S.ai.ons comiiiered bv .s:-53 
signature, picture (:-186 
statue, picture G-96 
Cliurleroi tshar-hir-icd'), Belgium, 
railroad and iron-mining center 30 
nil. s. of Brussels, pop. 25,894: map 
0-111 

IVorld War I W-220 
CImrIeroI (cliar-lt-roi'). Pa., borough 
.f'- of Pittsburgh on Mo- 
nongahela River; coal; glass, steel. 
p'-lS2°^ products; pop. 9872; map 

Chnrlcb, .Saint (called "le Bon.” the 
Goo^, and “The Dane”) (1084?- 
1127), count of Flanders, born 
Denmark; beloted because of his 
bounty and his holy life. 

CImries I (1887-1922). emperor ot 
Austria-Hungary l9lo~is. succeed- 
jnff Francis Joseph; abdicated on 
collapse of Central Powers; at- 
$ J'ogaln Hungarian throne 

13-1; exiled to Madeira, 

CImries 1. Holy Roman emperor. See 
in Index Charlemagne 
CImries II. the Bald (823-677) Holv 
Roman emperor (king of France as 
Charle.s I) C-189, C-192 
CImries III, the Fat (839-888) Holy 
o'oPeror (king of France 
as Charle.s II) C-189, C-192 
Cliarles IV (131G-T8). Holv Roman 
emperor C-189 
Golden Bull H-409. G-97 
CImries V (1500-1358). Holy Roman 
T)"‘c IRQ Spain as Charles 

Ri 89 ' P''''"rcs 

C-489; Florida 
Magellan M-31-3 
Hap'^burg: descent H-262 

®7i'if a-Tis f"'®' 

K-Sl-3. pictures 

Luther L-352 
Titian T-13S 
wars with France F-275 
Aiinenes regent X-328 

‘^'em^^rlr' 

A-497 ^L9^ 

emperor C-190 ^toman 

C-191, E-36t^H-2M ®' 


CHARLES IX 

Cromwell C-516, 517 
escaped to Isle of IVIght W-133 
habeas corpus suspended H-239 
Hampden, John H-2S4 
^h' 279 '^’^***^*^ H-280, jiicturc 

Maryland charter granted 31-110 
Milton upho]d.«? execution 3f-2S8 
Parliament, war with 0-190-1 
Puritan's C-190, P-443, A-206. pic- 
f»rc E-368 
Scotland rebels S-66 
Star Chamber aboli'jhed S-382 
Van Dyck at court V-438 
Charles II (1630-85), king of Eng- 
land C-191-2, E-S67, picture C-192 
American colonial grants; Carolina 
S-284, X-278; Connecticut C-449: 
Delaware D-60; Penns>lvania 
P-120 

Bacon's Rebellion in Virginia B-11 
Bombay acquired B-225 
Bunyan impri^foned by B-354-5 
Channel Island home, pictiue C-185 
coffeehouses C-376 
Cromwell C-192, C-517 
Habeas Corpus Act passed H-239-40 
Hudson’s Bay Co. P-322-3, H-438 
new beverages C-289 
Restoration literature D-133 
Scotland S-65 

Virginia colonists’ loyalty V-489 
CImries I, the Bald (623-377). king 
of France (Holv Roman emperor 
as Charles II) C-192, C-189 
Clmrle** II, the Fat (839-888), king of 
Prance (Holy Roman emperor ab 
Charles HI) C-192, C-189 
Clmrle'« III, the Simple (879-929), 
king of France 
treaty with Xorthmen X-243 
Charles IV. the Fair ( 1294-1328). 
king of Prance, last Capetian king, 
younge.‘‘t son of Philip IV; 
succeeded brother Philip V as king 
of France and Navarre; reigned 
1322-28. 

Charles V. the "Wise (1.137-80), 
king of France C-192, 11-446 
Charles VI fl3GR-1422), King of 
France C-192-3, H-446 
Charles VH (I40:i-61), king Of France 
C-193-4. H-446 
Joan of Arc J-355-6 
Charles VIII (1470-98), king of 
France C-194 

built Church of the Trinit)*, Rome, 
picture R-193 

Invasion of Italy C-194, E-432, S-52 
Charles IX (1550—74), king of France 
C-194 

Catherine de* Medici M-163 
massacre of St. Bartholomew C-382, 
C-194, H-442 

Charles X (1757-1830), king of France 
C-194, picture C-194 
Lafayette helps depo.«5e L-86 
Charles 1, or Carol 1 (1839—1914), 

king of Rumania; elected prince 
1866. crowned first king 1881; mar- 
ried Elizabeth of "Wied whose pen 
name was (barmen Sylva. 

Charles 1, king of Spain. See in InucJr 
Charles V. Holv Roman emperor 
Charles II (1661-1700), king of Spain, 
last of line of Spanish Hapsburgs 
A-497 

Charles (Carlos) III (171G-SS), kmS 


mnries (cnrios.) iii 1 1 1 io-cso/, 
of Spain; son of Philip V and Lliz- 
abeth Karnese; succeeded nis 
brother Ferdinand VI (1759) 
king of Two Sicilies S-176: porcelain 
factory started P-398 
Charles IV (J 748-1819), king of Spam 
1788-1808; son of Charles HR 
dominated by his queen. Maria 
Louisa, and his chief minister, Man- 
uel de Godoy. 

Charles IX (lo50-1611). king of Sw^ 
den 1604-11, son of Gustavus i. 
and father of Gustavus Adol- 
phus; aided Protestantism: foimoea 
Uni\ersity of Gothenburg: S-465 


. . ct, fcin, there; icc, bit. row, Avon, for, not, dp; ctirc. biU, ri/de, fyll, burn; out. 



CHASE 


572 


tinguished for tlieir serenity and 
poi«e: "A Goodly Heritage’ and 
‘Goodly Company* are autobio- 
graphical 

Chase. Kichard (born 1904) folk- 
lorist and authority on English- 
American dances born Huntsville, 
Ala.; made home in Charlottesville, 
Va. His book^j for children are col- 
lections of old stories game^^ etc • 
‘Jack Tales’ ‘Grandfather Tales’ 
‘Hullabaloo and Other Singing Folk 
Games’: ‘Wicked John and the 
Devil' 

Chase, .‘salmon P. (lSOS-73). states- 
man born Cornish X H ; leading 
Free-Soiler, early kno^m as "at- 
torney general of fugitive slaves", 
secretary of treasury (under Lin- 
coln >; as chief justice of F S Su- 
preme Court (1SC4-73) presided at 
impeachment trial of President 
Johnson 

in Lincoln Cabinet pictme L-249 
portrait on $10 00u bill table M-339 
Chase. Samuel (1741-1811), jurist, 
born Somerset County 2kld . sjjjner 
of Declaration of Independence, as- 
sociate justice U S Supreme Court, 
impeached for partisanship but not 
convicted; ca^^e important in history 
of American judiciary 
signature reproduced b-37 
Cha«e. 8tiiart (born 1386), economist 
and vrriter bom SomersTvorth 
X. H.: on staff of Federal Trade 
Commission and later of Labor 
Bureau (‘The Economy of Abun- 
dance’, ‘Rich Land Poor Land’ 
‘Tomorrow’s Trade’, ‘The Proper 
Study of Mankind’) 

Chase. WUlinTn Merritt (1849-1916) 
landscape portrait still life genre 
painter, born Williamsburg Franlt- 
hn County, Ind (‘Alice’, ‘FlMng 
portrait of James Abbott 
* IcXeill histler) ; successful 
teacher. 

Chnse. in printing See in Index Form 
Chnsing, a type of engraving in metal- 
t\ork E-337, picture S-187 
Chnsin., Abram (bom 1903), pianist 
and composer, bom Xeiv York Citv 
Philadelphli 
oivn composi- 
i‘?b’ 1929; taught at Curtis In- 
1S26-3S at Berkshire JIusic 
19'*0 (‘Concerto in F Minor' • 
Cliinese Pieces’) . 

automobile, pictures A-509-10 
Chat, a warbler W-7 

‘"casUe fob 

casue or manor house C-134-5 

famous French chateaux F-264- 
Chenonceaux picture F-271 
Chafeanbriand (slia-fo-brt-diV) Fran- 
cois Kene, vicomte de (1768—1349^ 
^ench author and statesmL (Im ’ 

fore^ minister) ; opposed excesses 
of French RevoluUon ; exquSff 

“Chat UtLatnm'*”^'' 

Canad"a Q 
Paplneau and P-71 

nearMarseil- 

Clifiteaudnn (s/iS-fo-dtif,'-) 
town near Loire Rivpr -n rr.* 

Paris; pop. tIm’ n? 

counts of Dunois; burned bv Cer 
mans Franeo-Prim"4n-' 

Chntean Frontenac (fron'te 
French frdi't-tu-nd!:’) hSel m n 
bee Q-10. picture Q-g Q"®’ 


ciique in 


Chateau Gaillarcl iyu-ydr*), famous 
castle in Normandy, 50 mi. n.'u’. of 
Pans on Seme River, now in ruins 
R-150, picture N-243 
CIiateaii-TIiierry (fi/f-rc'), French 
town 47 mi. e. of Paris; pop. 7283: 
0-198. ■W-229. 230, maps ’W-217, 
E-425 

monument, picture F-267 
Chatelier, Henry l-oliis Be. See in 
Index Le Chatelier, Henri' Louis 
Cliatham (Oidfom). IVilliani Pitt, first 
earl of (1708—76), British states- 
man C-19S 

American colonial policy C-198. 
R-125 

French and Indian IVar P-28S. 
lY-lSl 

Se\en Years’ War S-107 
Chatliam. Enirland seaport 25 mi, s e. 
of London on Medhiirj- River, ad- 
joining Rochester, pop. 40,940; 
na\al arsenal, shlphiiilding. innii 
B-325 

Cliafliiim. New Brtm.swick. port on 
Miramiehi River 35 ml above Gulf 
of .“^t L.nvrcnce in agricultural 
district, lumber, pulp. Fish; pop. 
5223 • 7naps C-73. 69 
Chatli.am. Ontario, farming, fruit- 
growing and manufacturing cen- 
ter on Thames River 13 mi. e of 
Detroit. Mich ; pop. 21,218 ; canned 
goods, automobiles. machinery’, 
flour, textiles maps C-72. inset 
C-6S 

Chatham Islands, group of islands 536 
mi e of New Zealand to which 
they belong: 372 sq ml.; pop. 471- 
sheep grazing- N-227. map P-17 
Cli.iflUon-snr-Seine {shd~te~p6)Vsur~ 
sen) France, town 125 mi. se. of 
Pans on Seine River; pop. 3860- 
unsuccessful congress of Napoleon 
with , Allies (1614). 

‘Ch.itimcnts, Les’ (Id c7id-fc-nifin’), 
^-rical satire by Victor Hugo 
H-442 

Cliatrian, Lonls Graticn Charles Alcx- 
nndre. See in Index Erckmann- 
Chatrian 

Cliattalioo'chee River, in Alabama and 
Georgia; 500 ml.; unites with Flint 
ibjm -Apalachicola: mops A-114, 

7, G-70, 17-274 

Cli.attanoo'ga. Tenn., railroad and in- 
dustrial city in s.e. on Tennessee 
131.041; C-I98-9, mops 
T-67, U-253, C-199. picture T-57 
bridge. See in Index Bridge, tabic 
cable railway, picture C-198 
Cbattanooga. battle of (Nov. 

1863) 0-199, C-336, map C-199 ^ 

Chattanooga, University of, at Chat- 
tanooga. Tenn.; Jlethodist; 
funded 1886; liberal arts, applied 
arts, fine arts; graduate studies. 
Chattel’ in law. Sec in Index Law, 
table of legal terms 
Ch.'ittel mortgage B-52 
Chatterj’i (c7id’ter-oe). Banklm Chan- 

Bengal Fsl 

Chatterton, Ruth (born 1893). actress 

?9nn. ®*®Se debut 

ijoj, entered motion picture'^ 

Rose, The Changelings’); 

<"^‘'® Royal Di- 
% orce , Dodsworth’ ) . 

CliattertoO’ Thomas (1752-70), Eng- 
lish poet and literary forger prf- 
cocous genius; wrote ’Rowlev 
■ 7'^*’’®*' ^1® Claimed were old 
manuscript of 15th century; starv- 
Wmself^ London garret, poisoned 

Geoffrey (13407- 
1400 ), English poet C-200-4 
I^ictures C-200-1 ^ uu— i, 

*'^&t76“‘'^' <==-203-4: quoted 


CHAYOTE 

chief works and editions C-202, 204: 
Kelmscott Press edition, picture 
B-238 

description of squire, quoted K-56 
language E-374, C-202 
pension P-332 

place in English literature E-376. 
C-200 

tomb in Westminster Abbey C-202, 
picture L-304 

CImudet (s/io-de'), Antoine Denis 
(1763— ISlO), French sculptor and 
painter; favorite of Xapoleon I; 
follower of Canova; combined 
classic form with romanticism; ex- 
celled in graceful subj'ects. 
Chatuliere (shod-uer') Fails, of Ot- 
tawa River 0-428 

ChauIliK* (.shO-hjdiy), Gay de (died 
3380?). French surgeon; doctor to 
three popes at Avignon; his ‘Great 
Surgerj’’ was manual for physicians 
for three centuries. 

Chnnlmoo'gra oil, fixed oil obtained 
from fruit of chaulmoogra tree of 
East Indies; has been u.sed in treat- 
ment of leprosj*. 

Chaumonot (shd-mon-d'). Pierre 
Joseph (1011-93), Jesuit mission- 
ary, born France; labored among 
Huron Indians in Canada for 40 
years (1639-79), with brief period 
among Iroquois in upper Xew York 
( 1655—58 ) . 

ChanmoTit (s/io-mdiV), France, manu- 
facturing towTi 120 mi. s.e. Paris: 
pop. 15,068; treaty of Allies against 
X'apoleon 1814; general headquar- 
ters A.E.F. in World War I; map 
E-425 

Chauncey, l«aac (1772-1840), Amer- 
ican commodore P-153 
Omuscon {slios-son)^ Ernest (1855- 
99), composer, born Paris, France; 
pupil of Massenet and C<Ssar Franck 
(‘Le Roi Arthur’ and ‘H51ene\ 
operas: ‘Poeme*, for violin and 
orchestra). 

Chautauqua (s7i<i-t67;tc{!), X.T., vil- 
lage on Lake (Chautauqua, about 58 
mi. s.w. of Buffalo; pop. 500: C-205, 
map X-204 

Chautauqua. Lake, in w. Xew York, 

S mi. from Lake Erie; 18 mi. long: 
maps X-196, 204 

Chautauqua Institution, educational 
organization C-205 
Chautauqua mu«ikellunge P-256 
Chautauqua University C-205 
Clmufemps ($7id-fdiV), Camille (bom 
18S5). French statesman, radical 
socialist leader, bom Paris, France; 
premier 1930. 1933-04, 1937-3S: 
in U. S. after 2940. 

Chanveau, 2*ierre Joseph Olivier 
(1820-90), Canadian statesman, 
lawyer, and author, born Quebec; 
prime minister of Quebec 1867-73: 
author of poems, novels, and essajs. 
Chauvinism (s/id'i’in-icm), exagger- 
ated patriotism or "jingoism"; de- 
rived from name of a French sol- 
dier, Xicholas Chauvin, i^ho v,a.s 
passionately devoted to Xapoleon. 
Clinuv de Fonds (s7id du /d«). La. 
Switzerland, town 30 mi. n.w.^ot 
Bern in Jura Valley; pop. 33,154; 
•^^'atches and clocks: map S-475 
Clinvannes, Pn%is de, French painter. 

See in Index Puvis de Cha^annes 
Chavez (,chd*vcis) , Carlo*: (bom 1899). 
Mexican composer and conductor, 
first in his countrj' to attain wicie 
recognition; founder and director 
S3TTiphon3’ Orchestra of M^ico 
1928-49; director Xational Con- 
servatorj' of Music; a modernist ne 
expresses vital national spirit ( ■W* 
P-’; ‘Sinfonia India’): M-204 
Chayote (c7io-u67<l), also called vege- 
table pear, a vine belonging to tne 
gourd and melon family; * 

edible pear-shaped fruits, white ^ 


R®y-- c«pe. dt lar. IdsL edible pear-shaped fmitA jw^ 

.. ^ R™. there; ice, bit; row, won, for, not, do; ciire. but, riide. fidl. biirn; o«t. 
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salts A-10, S-29, 31, Reference-Oiit^ 
line C-223 
soil S-228 

solutions S-233-5, diaprams S-234 
space travel, contribution to S-309 
spectrum analysis S-331-4, A-440, 
442, diaprams S-331-2 
stereochemistry T-21 
symbols and equations C-211, 1-205, 
206, table C-211 
valence C-215-16, A-460 
water in chemical compounds W-60, 
64 

wood pulping processes P-67 
X-ray spectra S-334, X-330 
ChemiHtr> , Agrietiltural and Industrint, 
Biirenii of, U. S. U-364 
Chemnitz {kendnits) . Germany, in- 
dustrial city mi s w. of Dresden; 
pop. 250,188; renamed Karl-Mar.v- 
Stadt 31)53 by East Germany’s 
Communist government: ?)i«ps 
G-88, E-424 

Cliemotlierap>, treatment of internal 
diseases by means of chemical re- 
agents which destroy the micro- 
organisms that cause the disease 
without harming the bodv tissues 
sulfa drugs A-266-7. 0-424d; formu- 
las, diapvams 0-424d 
Chemotropism {ke-mot’ro-pizm) 
insects 1-160 
plants P-296 

Chemulpo, Korea. See in Index Inchon 
Chemurgy {kcm’i'ir-pt) , branch of 
chemistry for developing new uses 
for farm products P-303-4 
Chenab (c/<t-nnb'), ancient Aces'inos. 
river of Kashmir and Punjab; 590 
mi. long; flows sw, into Sutlej 
Ulver: K-18, maps 1-54, 1-127 
Chen Cheng (born 1900). Chinese gen- 
and statesman, born Chekiang: 
^ilef of staff 194G; go\ernor of 
Formosa 1948; premier of Nation- 
alist China from 1950. 

Chens: Cli'ens--kiins-. See in Imlex 
Koxinga 

cheneteh, Manchuria. See in Index 
Jenol 

Cheiigtu ichena-tg'), or Cliiiietu. city 
River; pou, 

1 2 1,42.; capital of province of 
bzeclrwan; agricultural and mining 
center: maps C-25g, A-406 ^ 

Andre de (1762- 
lo.n poet, one of greatest of 

the ’.e e«‘"otined during 

the Reign of Terror for opposing 
^ «^™“es of the Convention. ® 

flnffv ). tt soft, tufted or 

cotton, wool, silk, or 
tvarn^^'th.-S'i''® '"o^tving four 
warn ^tossing three 

tiarp threads about soft filling 

also^rlnti*^^* afterwards cut; 

fnr fiM- "■'* chenille varn 

pinar ‘'r ™ 

carpets R-252 

Chennamt cinire Lee (born 1890) 
1317. born 

aSaf'dlfenli” 1° l>'“n 

aerial defense; commanded Anieri- 

(Flying T . 
gers) 1911; chief of U. S. Air Force 

of a F"|hJer‘"~‘“= 

"^"fooTlaZ^r- G°ose- 

^;a?}:a^:i-i,^i;^>js.of4tb 

Clier Ami, name of an American bom 
mg pigeon in AYorld M'ar l p-zgl 
Cherbourg (sher-bor'), France 
fortified port on English Channef-’ 
pop 34,0.74; immense breakwater- 
landin g place for large.st linere! 

Key: cdpe, at. Hit, fast, -whiit, fgll; me 
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naval hospital; shipbuilding, fish- 
ing: maps P-259, E-425 
Cherihon. Java, port city on n. coast; 
pop about 54.000: viap E-202 
Dutch-lndonesian agreement con- 
cluded near here 1-127 
Cherimo>a, also tJierimoyer, See in 
Index Custard apple 
Cherno\ts> {chvr-nof'tai) , German 

Czernmvitz ivIii'i''no-vUs) , Ruma- 
nian rornnuti (c7jtr-na-f«fs' ) . Rus- 
sia. indu’Jtrial city on Prut River 
in s w. Ckrnmian S.S.R.; pop. 78.- 
825, formerly capita! of Bucovina 
in n Rumania; ceded by Rumania 
to Russia, 1940: maps E-417. R-267 
Cherno/t*m (r/it’r'nd-C'cm). black soil 
G-169, S-231, map S-230, picture 
S-229 

ClieroKee*, Indian tribe of Iroquoian 
stock; one of the Five Civilized 
Tribes: originally lived in mountain 
region of Virginia, the Carolinas, 
Georgia, Alabama and Tennessee; 
iunp J-106/, table 1-107 
alphabet invented S-101 
Georgia (1-81 

moved to Indian Territory C-148. 
0-375 

Samuel Houston and 11-434 
Tennessee T-59, C-199 
Trail of Tears. See in Index Trail 
of Tears 

Cherokee, Okla.. trade center for agri- 
cultural region. 40 mi. n.w. of Enid: 
pop 2C35; salt plains, now a federal 
wildlife refuge, nearby: nia;) 0-370 
Cherokee rose R-232 
State flower of Georgia, color picture 
S-384a 

CherrniHinjl (c7(t'r-r<i-;>i<nVc), India, 
up4«gc of A'*v.un in Khasl Hill.s; 
Iiea\'y rainfall, usually more than 
•ion Inches a year, sometimes 900 
Inches. 

Cher (vV/jer) River, in central France, 
tributary to Loire; 200 mi. long: 
man F-259, p!c/i#rr F-271 

0^-2230, F-306, color picture 

gumwood as imitation G-232 
seeds distriliuted by birds and ani- 
mals 5-96 

Tangsi, early ripening A-66 
Cherr,> hircli. another name for the 
sweet hirch. so called because Sts 
bark resembles that of the black 
cherry C-155 

Cherry Creek, river in Colorado D-73 
dam. See in Index Dam, table 
Clierr.> laurel, an oriiainental ever- 
green shrub (.Primus Liaurocerasus) 
of Uie rose family; cherry-laurel 
water, of a flavor similar to bitter 
almonds, although poisonous, is 
used in medicine and sparingly in 
flavoring, 

Cherr3 \ alley, X, Y„ village 52 mi. 
w. of Albany; pop. 760; massacre 
during Revolutionary War (Nov 
n.lll (hdians under Joseph 
Riant aided by Tories and English- 
map N-205 

Chersoiiesii. (.kCr-sO-ne'sus) , Greek 
applied espe- 
iall> to Thracian Chersonesus 
(modern Gallipoii). Tauric Cherso- 
nesus (Crimea), and Cimbrian 
Chersonesus (Jutland). 

Cliert, rock R-169 

iP'P''al Cherubim). Hebrew 
a ^ ^ winged creature at- 
tendant Upon the Deity* variously 
represented, in the vision of Eze^ 
and four faces. 

P ? ^ an ox, an 

eagle. The winged bulls of Baby- 

Cherubim. 
Christian lit- 
(or cherubs) 
thi order of angels, next below 
represented by 
painters as winged infants. 


Cherubini (fcd-rp-he'Jle), Marin Lnigl 
(1760—1842), Italian composer and 
author; "link between classic 
idealism and modern romanticism”; 
wrote operas, symphonies, requi- 
ems. marches, soruitas; his work 
on counterpoint still used. 

Chervil (chnr'x'ij), a common name 
for two species of plants of the 
parsley family; both are used as 
vegetables: salad chervil (Anf/iris- 
cus cerefolium) has curled leaves 
used like parsley: turnip-rooted 
cheiwil (Choerophifllnm hiilhositm) 
has root used like carrot. 
CluTvoiietz (sher-x (5»-i/p/-'),goldmon- 
etary unit of Rii‘-sia establif?hed 
1922: historical value about $5.15. 
*CheMipeaKe’, T'. 5. frigate, famous in 
War of 1812 W-11 
Lawrence commands L-140 
Clto*-aneal«o n»»d Pelnvnre rn»ml B-39, 
C-224, D-58. map5 D-48, 53. C-108, 
pictui'c jr-120. See also in Imlex 
Canals. fat*7c 

Clic*«inpcnke and Ohio Canal C-224, 
Jf-lOO, C-108b, picfnrc M-120 
part of Xational Capital Parks 
system N-20 

ChomipeaUc Ray, inlet on e. rnn.'^t of 
U. S. C-223a-4, M-108, mnps M-110, 
117, C-2231). piefm-cs C-223n. M-120 
oyster fisheries C-224, M-108, 0-439 
Cho'^npeiike Raj Rrldge, Maryland 
M-109, picfnrc C-223a. See also in 
Index Bridge, table 
Clie«apeake Bay retriever, dog, tabic 
D-118 

Che‘*hire (cUf’sh'er) , a n.w. county of 
England bordering on n. Wales and 
Irish Sea: 1019 sq. mi.; pop. 1.258.- 
050; manufacturing, salt mining; 
county seat Chester; map E-347 ^ 
Cheshire Cat, a grinning cat in ‘Alice's 
Adventures in Wonderland'; when 
leaving Alice’s view it disappeared 
so gradually that the grin was the 
last part to vanish; suggested to 
the author, Lewis (jarroll, by the 
saying “to grin like a Cheshire cat, 
a saying of unknown origin. 
Cheshire cheese C-206 
Cheshire Cheese, famous tavern In 
London, pfcfurc C-469 
Chesnutt, Charles Waddell (165S- 
19.32). writer, bom Cleveland. Ohio; 
first American Negro novelist 
Conjure Woman’, novel; 'Frederick 
Douglass’, biography). 

Chess, a game C-224— 6 
Chest, furniture 

colonial A-194, 200, picture A-211 
Mohammedan, pitlniT W-190 
period types, ju'efures 1-177, 179, 180, 
184 

tool chest, lu’cfurc V-440 
Chest, or thorax, the part of the ^otiy 
between neck and abdomen F--44, 
R-117, S-191, color pictures F-2S9'- 
43, diapram L-351. See also in 
Thorax 

nerves, picture N-113 
Chester, George Randolph 

1924), author, bom Ohio; wrote 
many popular stories which ap- 
peared in Saturdap Eventnp Post 
CGet-Rich-Quick W'allingford }. 
Chester, England, picturesque old ciij 
16 mi. s.e. of Liverpool on iJee 
River; pop. 48,229; industrial ana 
railroad center; cheese marKet. 
map B-S25, picfiu'o E-364 
Chester, Pa., port city on 

River 14 mi. s.w. of Philadelphia . 
pop. 66,039; locomotive and rail- 
road shops; oil refineries; smP- 
building; steel and steel 
paper, helicopters; VtS,r< 

building center during 15 orld ' ‘ ‘ 

I and II; Pennsylvania Mihtary col- 
lege, Crozer Theological Semina - » 
settled by Swedes 1643: map, 


P-133 
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CHICAGO 

111., a museiun of anthropology, 
ethnology’, sreologj’. zoologrj*, bot- 
any: map C-231l>, picf»re C-235 
exca\ations at Kish K-51 
fish diorama, prcfiire F-101 
prehistoric man, color pictures 
M-67-8 

irhaling scene picfitrc ‘W-112 
Chicago Park District, in Chicago, 111. 
P-86c-<i 

Chicago River C-231, viap C-230, pic- 
ture C-230 

course reversed C-231a, C-109 
Chicago Sanltarj and Ship Canal, 
also called Chicago Drainage Canal 
C-109, C-231a, ^1-230, picture 1-40. 
See also iti Index Canals, table 
effect on Great Lakes G-184 
Chichen Ifzu (che-chun' ct-sa'). Mex- 
ico, ancient ruined city in YucatAn 
has remarkable architectural and 
other remains of Mayan civiliza- 
tion* M-144, maps ^1-195, Y-345 
pictures E-45_5, 1-108/, M-143b, 144 
Chicherin (chc-chcr'in) , or Tchit- 
cherin, Georghy Vasilievifch ( 1S72— 
1936). Russian statesman; ban- 
ished 1906. returned 1917. commis- 
sar for foreign affairs ini8~29. 
Chich'e‘;ter. England town 14 mi. 
ne of Portsmouth pop. l9iio; 
32th-centur5* cathedral, noted for 
double aisles, detached campanile 
one time capital of kingdom of 
Sussex map B-325 
Chichicastenango (clu-ch€-cas- 1 e- 
nan'go), Guatemala, highland In- 
dian village; settled 1524 by refu- 
gees from Spanish conquerors 
descendants of ruling :Mayan tnbe. 
the Quiches, wear sunburst em- 
broidered on costume as sv-mbol of 
royal blood; name means “place 
Of „ the tree nettle", pop. 1C22: 
222a 

Chick’adee C-238, picJiirc C-238, color 
picture B-186 
feedina- Imhits B-158 
state bird, table B-158 
titniou>!e family T-139 
CWckaliom'iD.v Hirer, ta s e, Virginia, 
flows 75 mi. to James River 
^^^335^^’®’ C-334, 11-5, mop 

Smith’s exploration S-201 
Cliiekanmnca (chU:-a-mn'fid) small 
¥Jnne?<f flois n e.Tnto 

Chattanooga. 
®f^ene of Confederate victOTv 
(Sept. J8S3). 

CMckanmuga. b-ittleof C-336, T-120-1 
maps C-334, C-19g 

Chaffanoosa Ma- 

”■ Miss^sippi and w. Tennessee - 
I™ 0B°/! TribLf^n'^o^p 

at Memphis M-171 
moved to Oklahoma 0-375 

repulsed Peder^s 
(December ise?) ^ Sherman 
ClUck'asha, Okla , 

college for 

eweken hawks, or hen hawks H-291 

seldora dangerous ferer; 

2-3. 'pictures p.402- 
4025. See also m Index Poultrr- 
Chicken snake S-208 
Chickering. Jonas (1797-1853), piano 
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manufacturer, born at ^fason Vil- 
lage X H.; founded one of first 
large piano manufactories In 
America* P-249 
Chick-pea P-100 

Chickweed, herb of genus StclJaria, of 
pink family: white star-shaped 
flowers, smooth stalk, short narrow 
leaves; escaped from cultivation, 
and now a weed 

Chickweed, mo««ie-eftr. See in Jndex 
Cerastium 

Chicle ichik*'} or chtk'lc). basis of 
chewing gura C-227, picture C-176 
Chico <cht’/:6). Calif, city 80 mi n. 
of Sacramento; pop 12.272. lumber 
products and matches almond proc- 
essing. large natural park. Chico 
State College: map C-34 
Chic’opee, Mass . city 3 mi. n. of 
Springfield, on Connecticut River; 
pop. 49 211 ; one of large**t rubber 
companies in e V S • tlre^ tubes, 
sporting equipment cotton cloth; 
settled about 1G75 map M-132 
Chicorj . or succory, a perennial plant 
(Cic7tortnm Intuhus) of the com- 
posite family: native to Europe and 
Africa* roots and leaves used for 
salads* roasted roots uspd as colTee 
substitute or adulterant: common 
Wild flower in Xorth America . flow- 
ers bright blue ; lea\ es lance-shaped, 
hairy also called cornflower; be- 
longs to same genus as endive 
test for C-379 

Chico State College, at Chico Calif • 
state institution; chartered 1867* 
opened 1889: arts and sciences* 
teacher training. 

Chicoafimi (shc-kn-tc-me’), Quebec 
resort on Saguenay River lio ml! 
a. of Quebec (city); pop 23,216* 
and lumber mills, tanneries! 
aluminum works* maps C-69, 73 
^ * ^^ajamln Wiley (born 1900) 

S. Air Force officer, born Cloves! 
Ohio; commanding general of Air 
Materiel Command 1919-51, of 4ir 
Defense Command 1951-55, of Con- 
tinental .fUr Defense Command 
I9o4-oo; became 4-star general 
19ol; retired 1955. 

U. S. Supreme Court 
r‘® • • , justices, 

sec in Index Supreme Court 
^alarj*. table U-357 

36*^ “x'so S. Xa^T 

^^V- 3 G^ staff, U. s. Air Force A-79, 

Chief of staff, U. S. Army A-383, E-361 

n? U.S. Department 

of Defense U-361 

Cbivmsee. also Chlera tsim’xu'). larg- 
Bavaria. Germanyrin 
Alpme district. 42 mi. s.e. at 
3 G-89 

Chieti (kpr'te), ancient Teafc, Italv 
picturesque capital ot Chieti proi-: 
mce, near Adriatic, 90 mi. n.e. of 
m ^°^* map E-425 

Chiffon <57/ i-/dn' or s/xi/'<5n, French 
eauzelike silk febric 
(x-rench for rag ), term also used 
weight and soft 
Chffli?’ f ® velvet, chiffon hose. 

Cliifiej, Joseph B. (1885-1951). Aus- 
tralian political leader, new'maner 

?Snth‘'^;„ Bathurst. ^S.?ew 

19?9 71 I’artiament 

wealTh tv Common- 

wealth treasurer 1041-45: prime 
minister 1945-49. prime 

®''murp?rr JlBeer. a red 

. <*iBOe. or JiBcer. a 
Arnencan flea, picture P-78 
ChiEn«fo (sJiip-nefc’to) Bay, inlet 

ri°fi? Fundy X-138, map C-7S 

Chdili. See tn Index Hopeh P ^ 3 

Chilmahna (ehd-tea’tco). Mexico, state 
m n. bordenng Texas; 94.822 sq. 


CHILD 

mi,; pop. 81.3.033; c-ap. Chihuahua- 
stock raising, mining (silver. go»d 
lead, zinc, copper, mercury*, coal)* 
map M-194 
rainfall R-71 

Chihuahua. Mexico, city 225 mi. s. of 
El Paso. Tex., in silver-mining and 
stock-raising district; capital of 
state of Chihuahua; pop. 86,962* 
makes textiles: maps M-189, 194 
Chilmahna. a toy dog D-116c, color 
pteture D-116&, table D-119 
Chllachap. Java. See in Index Tiilat- 
jap 

Chilhlains, an Inflammation of the feet 
(sometimes of the hands or other 
parts of body) cau^jed by exposure 
to extreme cold or by rapid changes 
in _ temperature; accompanied by 
painful swelling, burning, itching. 
Child. Lydia Maria (1802-S0), author 
and abolitionist, bom Medford, 
Mass.; published first month! v for 
children in tJ.S. (‘Appeal for that 
Class of Americans Called African’; 
‘Philothea*; *Frugal Housewife’; 
'Mother’s Book’). 

Child, Richard Washburn (1S81—1935), 
writer and diplomat, bom Wor- 
cester. Mass.; edited Collier's 
TVeekly 1919;U.S. ambassador Italy 
1921—24; founded Council on For- 
eign Relations ('Fresh Waters’; 'A 
Diplomat Looks at Europe’; 'I'an- 
ishing Men’; ‘Pitcher of Romance'). 
Child care 

baby care B-2— 4, picfiire B-2, fable 

diet B-3, F-211, chart F-211: milk 
M-250, 252-3, table M-252; vita- 
mins V-494-8 

hjgiene H-30Q-7, B-2-4, picfurcs 
H-300-1, 307 

phvsical and mental development 
C-239-48, B-4, pictures C-239-43, 
245-8 

taught in schools H-410a 
teeth T«S5-6 

training. Sec i« Index (Jhild train- 
ing 

U. S. government publications B-4 
Child development C-2S9— 48, picfurca 
C-239-43, 245-8 

adolescence A-22-22b, plcturea 
A-22-221* 

arts and education. See in Index 
Arts, subhead education and 
body control C-240a, b, pictures 
C-240b 

competition in leisure-time activities 
discouraged L-159 
dolls D-121, picture D-122 
education, basic at home E-23B-41, 
pictures E-238, 240 
emotion E-340-340b, pictures E-S40- 
3406 

games G-8-8/, pictures G-8a-/ 
independence C-245, 245a 
individual differences 1-113—14, chart 
1-114 

intellectual development C-24S-3, 
M-142J— j: learning to read B-82- 
82e 

interests and activities C-242 
learning ability, grow*th of L-143, 
pictures L-143, 144 . 

maturity M-142i-I^ pictures 3I-l42i-i 
parent-teacher associations P-80 
physical growth C-239— 40b, A---* 
M-142i, charts C-240a: teeth 
T-34-5, pictures T-35; play, value 
of P-316 

play P-315—20, pictures P-S15--0 
psy*choIog3* P-427a, b, B-4, Refer- 
ence-Outline P-429 
reflexes R-89-90 

repressions in early childhood F-4-o 
social experiences C-240d— 1 
talking C-240l>-c ,« -ren- 

toys T-160-160d, pictures T-160- 

training. See in Index Child training 
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CHILEAN 

cities C-254— 5, 7fsf C-249 
Santiago S-43£) 

Valparaiso T-4S5 

climate C-251— 4, S-25B, 259: rain- 
fall C-251, 252, 253, 254 
commerce C-254. See also in Index 
Trade, table 
earthquake E-197 
Easter Island E*200 
education C-256 
flag F-138, color picture F-136 
gn\ernment 0-256 

history C-256, L-114: Incas 1-50; 
Argentina boundary dispute A-3S7, 
picture A-295; Tacna-Arica 
P-164-5; Bernardo O’Higgins 
0-346; San Martin aids liberation 
S-43 

illiteracy C-256 
Independence Day F-59 
literature L-126. 124 
manufactures C-253, V-435 
minerals C-249, 251, 252. 253: copper 
C-252, C-473, 474. M-265; nitrates 
C-251, F-55, X-241. pirfure C-253 
national song X'-43 
natural features C-249-50, S-258: 

drowned coast 1-5 
Patagonia P-96 

people C-251, 252, 253, 254, 25S-6, 
pictures C-254, 255 
products C-251-4, list C-249 
relation<:hips in continent, maps 
S-252— 3, 255-7, pictoqrnp/i S-246 
shelter C-253. picture C-254 
sports C-255 
transportation C-254 
Vale of (Central Valiev) C-250 
252. S-270 

^egetatlon map S-25S 
woman suffrage C-256 

Chilean .ArclUpelago, group of islands 
S-«56^ ooast of Chile map 

Chile .altpeter, or sodinm nitrate. See 
in Index Saltpeter 

Chlll^t (c7iil-;.af). a Tlingit Indian 
tribe at the head of Ljun Canal. 
-Maoka; noted for fine blanket*. 

Chllljjt Pa«*, in s e Alaska about 
Skaatray. important 
Tukon during^ gold ru«h in 
1S90S- map A-135 

Chil'koot Pa«<. in se Alaska 60 mi. 
niy of Juneau used hv gold .seek- 
ers m imsh of 1596-95; superseded 

„ through ■SVTiile Pass. 

Chilian (chi-tirin'), commercial citr 
m central Chile 30 mi. n e. of Con- 
cepemn; pop 32,376; sulfur sprin'-s 
near!)} ; founded leth centurr- 
maps C-2S0. S-253 centugy. 

earthquake C-250 

Chll'Ii. or red pepper P-143 
iitamlns ■V’-496 

''"Vnif?*'’'’" ‘^^''ter of agricul- 

rni e of Columbus 
on -.cioto River; pop. 20.133; lais^e 
paper mills, fur- 
.'railroad shops - capital 
of Ohio 1803-9 and 1812-16?maj 

Chillon (she-potV), Castle or C sr 
picture S-4B2 s">“e or u-36, 

''"of" Chn'r’''®'®’’ coast 

jts.ddo. L.-254, man C-25n ^ 

Tlie Seven IVise 
Men of Greece S-^’SS ^ 

Chllopodn (U-16p'o-dn). a class of 
mans -legged arthropods, including 

rldPt^rn® w-n ^^f<^'^<^^-0>itline 2-364 
-O ^ range of low chalk 

lulls 40 mi. n.w. of laindon- once 
densely forested. ® 

Chiltern Hundreds! three disti-iei. 
Buckinghamshire whose steward 
ship IS a nominal Crown office Ts 
the acceptance of a Crown office 
disqualifies a member of Paella 
raent (who by law may not re”ra 
his seat) the stewardship of 
tern Hundreds has become an ave- 
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nue of escape for members who 
wish to quit office. 

Chimaeras (J.I-mer'ns), a group of 
primitive fish related to sharks; 
have a skeleton of cartilage; bodv 
tapers to a long tail; most of them 
deep-sea dwellers, various kinds 
named ratfi'h elephantfish, rabbit 
fish from peculiar shape of head 
and teeth 

rabbit fish (Chiniacrn monstrosa) 
F-lOO 

Chimborazo (chem-bd-rd'sd), volcanic 
mountain In Ecuador 100 mi. s. of 
Quito- 20,702 ft.: one of highe.st 
peak.* in Andes: E-230. maps P-164. 
S-252 

Cliimbote, Peru port about 250 mi 
n of Lima; pop 4243. P-164, map 
S-252 

Chime, a set of bells B-119, pictures 
M-471, B-119 

Bruges famous for. picture B-S33 
how rung B-119 

Chimera (hi-mer’a) in art portrayal 
of a monster made up of parts of 
various animals 

cathedral of Xotre Dame, picture 
S-78 

Chimera, in Greek mv-thology P-llo 
riiimne, 

fire prevention F-90 
invention S-144n. S-424 
tamp, invention L-S9 
Clilmne.r swift P-4S9. picture S-459 
color picture B-182 
Cliimpanree ( rliitii-piiii'cc or cliim- 
pdii-xc') .an African ape C-256, 
pictures A-270. Z-356 
brain, weight of, table B-280 
expel mients on mcntalitv P-427 
picture P-426 
foot picture F-225 
hand picture .4.-270 
intelligence and learning C-256. 
L.-144, pi'eftires L-145, Z-35B 
China, country on east coast of Asia- 
area of China proper 1,500,000 sq’. 
nu., pop ^385.047,161; area of 
Greater China more than 4.000 000 
sq. mi pop. 461.006,285: C-257-86 
mops C-25g-.60, 262. A-40B-7, picto- 
pictures C-257-8, 
Reference-Outline 

C-285-6. See also in Index For- 
mosa; Jianchuria: Jlongoiia; Shan- 
tung; Tibet; Turkestan 
abacus A-3, picliitc A-3 
agriculture C-269-71, 261 <’84 -’85 

^'orIIu "life 

v---b4— i, pictures C-25S, 263—4 
-- ‘ 9-1 : products, list C-237 ’ 

education C-271 
hog production H-404 
land available C-258 
loe^s^soi! S-227. C-259, 260. pfefure 

products, list C-257 
rice^ C-269— 70, 11-147, wicp 0-26*^ 
pic(tires C-263 *’70-1 
tea T-28, 32 
alchemv A-145 

architecture C-276, 277: camel-back 

bridge, picture C-281; gate wav 
picfi-re P-lli; Great Wall C^?’ 
picture C-282; houses C-276 *^ 77 - 
Pagoda C-277, picfitre C-s^ 7 fi* 
temple P-lli, picture P-lio ** ’ 

area and extent 

with thft XT c compared 

arLs 

color pictures P-395-6 ' 

D^14^^’^''"® <^-277. picture 

enameling E-342, pfcfnre E-340 
lacquer ware L-81 
metalwork 51-178-9, C-277_8 t; rs. 
ancient alchemv A-145 ’ ’ 


CHINA 

painUng C-277, P-37c, picture 

C-279, color picture P-37c 
potterj’ and porcelain P-394-6a, 401, 
C-277, S-83, picture E-342, color 
pictures P-395—6; Chinese export 
porcelain wrongly identified as 
Lowestoft P-39S; firing P-400; 
first true porcelain P-393 
rugs R-250 

sculpture S-83-4, C-277, pictures 
C-274, color picture S-72 
tapestries T-13, picture T-14 
textile design C-278 
wallpaper W-S 
■wood car\ing ■W-190b 
bibliography C-286 
boats. See subhead transportation 
calendar C-267 

canals C-272, 261, map C-262: til- 
lage laundry, picture C-263 
child labor C-268, 272 
cities C-260. 261-2, Zisf C-257, Jtefer- 
cncc-Outhnc C-285: walled C-277. 
See also in Index name** of cities 
Canton C-116, picture (>116 
Foochow' F-209 
Hangchow H-258 
Hankow H-258— 9 
Xanking X-4 

Peking P-111-12, pictures P-111-12 
Shanghai S-133-4. picture S-133 
Tientsin T-131 

civilization C-274: ancient C-27&-9; 

changing, in education C-275 
climate C-259-60, list C-257 
clock, water Vr-55 
clothing: children C-267, 268, ptc- 


273; rural life C-263-4, pictures 
C-263, 264, 265. 266 
commerce C-270-1, 272-3, P-H-14: 

ancient and medieval C-279, 

C-116; exports and imports 

C-272-3, see also in Index Trade, 
fable ; open-door policy C-280 
Canton C-116, picture C-116 
Foochow F-209 
Hangchow H-258 
Hong Kong H-418 
Shanghai S-133-4, picture S-133 
Tientsin T-131 

custom** C-262-9. 274: ginseng 

as medicine G-109, 110; jade treas- 
ured J-346 
dance D-14a 

dolls, color picture D-122d 
drama C-276 
earthquakes E-196 
education C-274-5, pictures C-C67: 
agriculture C-271; Foochow F-209; 
missionary influence** C-2S0; Xan- 
king X-4; Peking P-112 
emigration. See tn Index Chinese, in 
other countries 

festivals and holidays C-26S-9, 
F-58, 59, pictures F-59. C-269: 
•‘Kite.s’ Day” C-26B-9. K-53; Xew 
Tear’s Day C-267. 268, X-194. 195 
firiieries C-264, pictures C-266 
flags C-278, F-136d. color picture 
F-134: Middle Ages F-136d, color 
picture F-133 

floods F-144. 145, C-271: control 
C-269; Hwang River H-454 
food*; C-260, 263. 269-70. pictures 
C-264, 267; sorghum S-236 
foot-binding C-266, pictures C-263, 
S-162 

forests: destruction C-271, F-239c 
games C-268 

government C-278, 279, 280-3: Com- 
munism C-282-3, 284-5; differences 
in language affect C-262; empire 
and dynasties C-27S— 81; new con- 
stituUon (1947) C-284; reform 

movement, beginnings C-280— 1; re- 
public C-281— 5 
Greater CJhina C-258 
Great *WalI C-277, maps C-2o-, 
:^r-34S, picture C-2S2 


Key: cape, dt, far, fast, what, fqU; nie ye'L terr ti," .M-345, picture 
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CHINESE 

Clilnp«e, in other countries C-116 
Burma B-359, 361 -o •si c 

Canada C-83: British Columoia B-316 
Java J-32S 

Malay Pen«n«^ula M-58, 60 
Manchuria M-75 
Philippines P-195 
Thailand (Siam) S-169 
United States 1-48. A-391: California 
S-41a, picture F-59 
Chinese antelope A-262 
Chinese architectnre. in index 

China, subhead architecture 
Chinese art. See in Index China, 5»b- 
head art 

Chinese banana B-46 ^ 

Chinese Changchun Railway M-75, 76 
Chinese drama C-276 
Chinese Eastern Kail\\a> (Xorth Man- 
churia Railway) C-282, M-75, 76 
Chinese exclusion Ians, hmitin? im- 
migration to a country 
United States 1-48, A-391, C-49: 
repeal 1-48 

Chinese forget-me-not, a common 
name for se\eral species of plants 
\^ith hairj* grayish leaves and tiny 
blue, ^\hite. or pink flowers Cyno- 
glossiini. the hounds-tongue genus 
and Onip/miodcs, the na\elwort 
genus of the borage family, native 
to Eurasia, have species so named 
Chinese Gordon (General Charles 
George Gordon) G-141 
Chinese jujube. See in Index Jujube 
Chinese juniper J-365 
Chinese language C-275, U-9B 
differences effect C-262 
literary revolution C-276 
Chinese lantern plant, a perennial 
plant (PhiisaJia alJcelenoi) grown 
for it.s bright orange bladderlike 
calj'v in which seeds are enclosed, 
native to Eurasia also called 
winter cherry and Alkekengi. 

Chinese literature C-275-6 
folk tales S-409, hst S-419-20 
Chinese People’s RepiUilIc. See m In- 
dex China, People’s Republic of 
Chinese primrose, a name for se^e^al 
species of the genus Primula that 
grow wild in the Himalayas but are 
now common greenhouse plants. 
Stem short, lea^es. soft and limp; 
flowers, showy, saherform. 

Chinese race. See in Index China, 
suhlicfid people 

Chinese ring-necked pheasant P-187, 
picture P-187 
Chinese rugs R-250 

Chinese sumac. See in 7ndex Ailanthus 
Chinese Turkestan. See in Index Sin- 
kiang 

Chinese i\ater deer D-45 
Chinese naxM'-VG 

Chinese x\oolfloner, a common name 
for a variety of cockscomb 
Chinese writing C-275, ‘W-SIO, 310a 
Ching, Csrus Sftuart) (born 1876), 
industrial relations expert born 
Prince Edward Island, Canada; to 
U.S 1900: naturalized citizen 1909* 
lawyer 1912; director of Federal 
^lediation and Conciliation Service 
1947-52. 

Chingachgook (chin-yach’guJ:'), In- 
dian chief who figures in most of 
James Fenimore Cooper’s tales. 
Ch’ing Dynasty. Sec in Index Manchu 
Dynasty 

Clilngtu, (ilhina. See in Index (3hengtu 
Chinkiang ichin-he-ang') , China, 
treaty port on Yangtze River 150 
mi. from mouth; pop 216,781: 
T-S33, maps C-260. ‘A-406 
Chinnampo (chln’nam-po), North 
Korea, port on w. coast; pop. about 
82,000; trade in cotton, silk, rice, 
timber: map K-65 

Chlnneretli, or Kinneret, l.ake, Pales- 
tine. See in Index Galilee, Sea of 
Chinook (c7ii-ny7:’), tribe of Indians 
of north Pacific area: formerly Ih- 
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ing about mouth of Columbia River 
and along its banks: map 1-106/, 
table 1-107 
salmon fishing S-28 
Chinook salmon, king salmon, or tyee 
salmon S-28. color jiicfiire F-118 
Chinook uind, warm dr>' wind from e. 
slopes of Rocky Mts . in n. U. S. and 
Canada bringing great relief in 
cold weather. "W-ISO, 153 
Alberta A-142 
Montana M-377 
Peace Ri\er valley P-103 
Chinqiiapin (c/iinp*/.a-pi»i).^ nut of 
a species of chestnut C-287 
Chinquapin, water. Scc t« Index Water 
chinquapin 

Chinqimpin oak, jellow oak, or chest- 
nut oak C-287, 0-319 
Chins, Jlongol people living in Burma 
and along the Burmo-Chincse fron- 
tier. supposed to ha\e come from 
Tibet they are known as hunters 
and treacherous warriors B-359 
Chintr, a printed cotton fabric T-107, 
picture T-106 

Chinwangtno ( c/k ug-u dng-toiP ) sea- 
port of n China, pop about 100,- 
000 T-131. map C-260 

Chioggia (ht-tfod'gd) Italy, seaport 
18 mi of Venice on an i'^land in 
Gulf of Venice, pop 23 577. map 
E-425 

Venetians defeat Genoese (1380) 
G-38. N-91 

Chios, island in Aegean Sea. Scc in 
Jndex Khios 

Chipewyan (chip-c-^ci’dn) , Indian 
tribe that lues m Northwest Ter- 
ritories and Alberta, Canada, rnap 
1-106/, fable 1-107 

Chip log. for mea«juring speed of ship 
L-294, picture I/-295 
Chip'munk. a ground squirrel C-287, 
picfiiie C-287 

Ciiippawa. village In Ontario, Canada, 

2 nil above Niagara Falls: pop. 
1762, Americans under General 
Scott defeated English 1814: 
picture map N-231 

Cliip'pendale. Thomas (died 1779). fa- 
mous English cabinetmaker 1-178 
furniture, piVhiies 1-180, 181 
Chippewa, Indian tribe. See in Index 
Ojiiiwa 

Chippewa (c7ltp't-ird) Falls, TVis., city 
on Chippewa River, 83 mi n. of Da 
Crosse; pop. 11,086; shoe factories, 
woolen products; map W-172 
Chippewa Rlier (originally Ojibwn), 
Wisconsin; rises in n. and flows 
s.w. to ilississippi River, maps 
W-166, 172-3 

Lake Fepin formed by, M-30B, pic- 
ture M-277 

Chlppj . or clilpping sparrow S-328 
Chip shot, in golf, picture G-1S7 
club used G-138 

Chlqiilto (c/itr-7;t’f6), a peaceful agri- 
cultural tribe of Bolivian Indians; 
their name means ’’little” in Span- 
ish and was given to them because 
the Spaniards, seeing the low door- 
w ays of their houses, supposed them 
to be dwarfs, although they are of 
medium height and well built. 
Chiricnhua (c7ie-rc-7;d'icd), a di\*ision 
of the Apache Indians of Arizona, 
once very warlike, 

Chlricahna National Jlonnment, Ari- 
zona N-32, map N-18 
Chirico (ke're-7,d), Giorgio dl (por’po 
de) (born 1888). surrealist painter, 
bom in Greece of Italian parentage; 
known for melaphj sical works sug- 
gestive of dream experiences. 
Chiromancy, See in Index Palmistry 
Chiron (7.rr5n>, in Greek mvthologj-. 

a learned centaur C-170-1, A-8 
Chiropodj (7.i-rdp'o-di>, the art of 
treating corns, bunions, and other 
ailments of the feet; In earlier 
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definitions, the art of treating hands 
and feet. 

Chiropractic, a si'stem of healing 
based upon principle that all disease 
is caused or aggravated by some 
form of disturbance of nervous 
system; treatment usually manipu- 
lation of spine; principle discov- 
ered In 1695 by Daniel Da\id 
Palmer who started the Palmer 
School of Chiropractic m Daven- 
port, Iowa, 1898; it is a licensed 
method of drugle.*=s healing in 44 
states of the United States. 
Chiroptera (U-rop'tcr-n), zoological 
order compri‘»ing the bats B-79 
Chisel, a tool T-153, B-204a 
hafetv m using S-10 
ChKlifma IslaniK, in Pacific Ocean. 

Scc in Index Kuril Islands 
Chisholm {chlz'om), Jes«e (1S06?- 
GS), trader and guide, horn Tennes- 
see of a Cherokee mother; traded 
with Comanche and Kiow'a Indians 
in what I*? now' Oklahoma; knew 14 
Indian languages and was inter- 
preter at Indian councils in SouUi 
after 1834; after refugee life in 
Kansas during Civil War traveled 
the north-south trail later named 
for him _ . 

Chisholm Trail. San Antonio. Tex., to 
Abilene. Kan. C-152 ^ . e* * * 

Chisholm vs. Georgia, in United States 
constitutional law U-348 
Chisimnio (;.c-sc-m(i'i/d). also Ivis- 
mavu (;.'fs-md’.t/o). port of fomer 
Italian Somaliland; trade with in- 
terior; pop 4500: map E-199 
Chistnan, Russia Sec tn Index 
Kishinev , 

Chisos (cht'sds) Range, in Big Benn 
National Park. Texas N-SO , 
Chlt.a (che-ta'), Russia, administra- 
tive region of R • e. 

beria; 278,000 sq. nn ; cattle. lura. 
gold; chief town, Chita; 

Chita, Russia, city in e. 
about 150 mi. n. 
border and 425 mi. e. of Irkutsk, on 
Trans-Siberian Railway; pop. loO,- 
000: map A-406 

Clilfnl. or axis ileer D-45 

Cliitlmacha (cM-fi-mit aha), a rem- 
nant Inflian tribe speakins a a>s 
tinct lannuase. livins in Louisiana. 
Thev are noted basketmakers- 
Chitlir (ki’fin), stiffening matenai in 
skins of arthropods 
crawfish C-507 
insects 1-153-4 
lobster L-286 

Cliitnn (I.Vton), a mollusk XI-3sr. 
S-139a 

ciiilon, Greek parment D-144 
ChittiiRonc (chit’a-iioii!)), “ -n 
Ea-st Bengal province, e 
on Karnaphuli River, a mi. 
pop. 294,046; Mlip' tea ana jnte- 
maps 1-54, A-407 „ . 

Cbittenilcn. Thomas ( g-gt 
Eiovemor of Vermont; bom 
Guilford, Conn.: T-462 
Ciiit'tprlinps H-403 r-ntlal 

CliiValrr. the knightly ela-s of feuto 
times also the qualities of 

knight— gallantry, a 

honor, and courtesy R-2o6. hee 
also in Index Knighttood 
manners and customs E-404 
Sir Galahad, picture G-2 
*Tilrit expressed in romance- R 

CMv“"fhiu)!'pllut allied to onion 

Cldvers (cfiii'err). Thorns 

(1609-58), poet, horn “ of 

ington, Ga.; accused hi 
plagiarism., made ““uter cham^. 
used original meters 
(■Eonchs of Ruby-: 

Chkalov ich’ka'lnf). -Ru'-ia- 

bnrg, city in e. European 
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CHRISTMAS 


Chou En-lal {go’en'lV), (born 1898), 
Chinese Communist leader, born of 
Mandarin family in Kiangsu prov- 
ince; in 1920 went to study in 
Paris where helped found Commu- 
nist group among Chinese intel- 
lectuals; m 1924 joined Sun Yat- 
sen and took leading part in 
subsequent negotiations to unite 
Chinese Communists and Nation- 
alists. premier and foreign minis- 
ter People’s Repubic of China 
since 1949. C-285, picture R-292fi 

Cliough (chuf), small Old-World bird 
of crow family inhabiting rocky 
cliffs and mountains, the Cornish 
chough or red-legged crow has red 
bill and legs, the Alpine chough is 
yellow-billed. 

Choultse (shnJt'se), I\an F. (born 
1874), Russian painter, born St. 
Petersburg (Leningrad) ; was court 
painter to Czar Nicholas II; called 
"the wizard of light,” because he 
used color so that his paintings 
fairly glow with radiance. 

Clioutenu (sho-to‘) family, American 
fur traders: (Rene) Auguste 

(1749— 1S29). commander of party 
that founded St. Louis. Mo , in win- 
ter of 1763—64, as a trading post* 
(.Jean) Pierre (17^8-1849), his 
half brother, one of founders of 
Missouri Fur Co., his sons were the 
following- Auguste Pierre (1786- 
1838), trader among Arkansas 
Osages, operator of trading post 
on Verdigris River frontier baron- 
Pierre (1789-1865), head of Pierre 
Chouteau Jr & Co, which bought 
out Astor’s interests in American 
Fur Co. 


Christian IX (1818-1906), king of 
Denmark C-290 

Christian X ( 1870—1947), king Of Den- 
mark C-290 
World War II D-71 
Christian, hero of Bunyan’s ‘Pilgrim’s 
Progress’; planned to show the ex- 
periences in the life of a Christian: 
B-355, jitcfurc B-354 
Cliristian Brothers, or Brotliers of the 
Christian Schools M-358 
Christian Church (General Conven- 
tion of the Christian Church), a 
religious denomination which grew 
out of three religious movements 
inaugurated soon after American 
Revolution, one in Virginia, one in 
Vermont, and one in Kentucky; 
holds Christian character only test 
of church fellowship and Bible only 
guide in faith: in 1931 united with 
Congregational churches under 
name of General Council of the 
Congregational and Christian 
Churches. 

Christian Commercial Travelers Asso- 
ciation. Sec in Index Gideons 
Christian I]n()en\or. Young People’s 
Society of C-290 

Christian Era, period of time from the 
birth of Christ to present. The prac- 
tice of dating time from birth of 
Christ \\as begun in Cth century by 
monk Dionysius. 

Christian Hag, originated 1897 by 
Charles CarcUon Overton ; Held, 
\\hite with union of blue and cross 
emblazoned in red; intended for all 
Christian denominations but actual 
use confined to some of the Protes- 
tant churches. 


Christian Socialists, England K-47 
Christie, Agatha (^Irs. Max Edgar 
Lucien ^lallowan) (bom 1891), 
English detective storj' wTiter, born 
Torquay, England: created Belgian 
detective Hercule Poirot COooked 
House’; ‘A Murder Is Announced’; 
’They Came to Baghdad’; ‘Mrs. 
McGinty’s Dead’; ‘Pocket Full of 
Rye’). 

Christie, John Walter (1865-1944), 
inventor, born River Edge, N.J.; 
trained as a machinist and automo- 
bile racing driver; in 1904 built 
front-wheel-dri\e car; later revolu- 
tionized the driving mechanism of 
army tanks to make them faster 
and more maneuverable; retained 
by U. S. War Department for 
development of gun carriages and 
other automotive machinery. 
Cliristinii ( /.ris-te'ua) (1G2G-69), 
queen of Sweden; brilliant, erratic 
daughter of Gustavus Adolphus; 
succeeded 1G32; abdicated 1654 in 
favor of her cousin Charles X; 
founded academy in Rome where 
she resided after abdication: S-466 
riiristiiiii Riier, Delaw’are D-56 
‘Christ in the Temple’, painting by 
Hofmann, picture J-339 
Christmas C-291— 300, pictures 
C-293-9, color pictures C-291-2 
American Colonies C-298 
ancient background of customs 
C-294. 299, S-49 
art and literature C-299-300 
Bethlehem, modern C-291-2, color 
pictures C-291-2 
bibliography C-299-300 
boar’s head procession C-297-8, 299, 


C'OW also called chow dos 

D D-116, tails 

Clirlsman, Artlinr Bowie (1S89-1953) 
author, born near -White Post. Va •' 
student in electrical engineering-! 
lecturer, storyteller, and writer of 
Chine«!e folk tales and legends- 
awarded Xewhery medal for"'Shen 
of the Sea’ (1926). 

Christ. See m Index Jesus Christ 
^ of Chris't*^’ Order 

‘Christaller, fragmentary poem bv 
Chrlsfafel. 

Boston, "Old Xorth 
Church B-260, picture B-259 

.Bneland. seaport on s. 

Portsmouth at 
confluence of Avon and Stour- 

Christcluireh. New Zealand, city on 
South Island 7 mi. from port T.vt- 
telton on e coast; pop. 174 221 -ivith 

0.°e(-A^489 P-“- 

dining hall, picture 0-433 
great bell B-121 
Wolsey founds W-182 
Christian II (1481-1559), king of 
Denmark and Norway; conquered 

i"4lts-397’^®’ 1523: 

"’’5’e^rark^lnd'S^S’299^’"" 

rebuilds Oslo 0-426b 
Thirty Tears’ War T-lig 
Christian VII (1749-1808), liing of 
Denmark and Norway; menwily 
-weak, dominated by schemers 
Christian Vni (1786-1848). king of 
Denmark 1839-48; king of Nonvay 
in 1814; democratic view.s. 

Key: cape, dt, far, fast, whqt, fffll; me. 


Christiania, Norway. 
Oslo 


See (11 Index 


Clirlstlniiity. See also in Index 
Church, Christian: Jesus Christ; 
Missions, Christian; Reformation, 
Protestant 
America C-303-4 
Apostles of A-275, 266 
Arlan heresy C-302 
Armenia A-373-4 
Boniface in Germany B-228 
British Isles E-359: Augustine C-114; 

CoUimba H-327; Patrick P-97-8 
Charlemagne aids C-I88 
Clovis advances C-360 
Constantine legalizes C-456 
Coptic church of Egypt B-273. 277-8 
Crusades C-519— 22, pictures C-520-1 
Denniarlt D-71 

divisions, main churches R-101 

Ethiopia E-403 

Europe E-429n 

Goths G-I43 

Greenland N-297, E-391 

history C-301-4 

martyrs M-104 

members, number of R-loi 

missionary work C-301, 303-4 

Mohammed influenced bv M-329 

moral effects C-304 

name "Christian" first used A-265 

Aicene Creed C-302, C-456 

Northmen N-296, 2966-7 

Paul P-99 

persecutions: by Nero N-llO; earlv 
in Rome R-197— 8; martjTs M-164 
poor relief P-368 

Reformation. See in Index Reforma- 
tion, Protestant 
SabbaUi S-1 

Saint Patrick P-97-8, 1-234 
spread by Roman Empire R-188 
Sunday schools S-453-4 
^utonic Order in Prussia C-523 
Western ci\ilizatIon and W-210-11 
Navier in Asia X-327: Japan J-3ig 

ture D-eT^ pio- 

Christinn Science, religion founded bv 
Mary Baker Eddy E-232 ^ 

Mother Church, picture E-233 


tneture C-297 
business aspect C-293 
carols C-294: books C-300 
Christmas card, first, picture C-299 
December 25 as Christmas, origin of 
C-298 

electric btilbs used E-311 
England, old English customs C-296- 
8, 299, picture C-297 
European countries C-294l;-5, ptc- 
fitrc C-2946 
fire hazards F-91 

gifts: origin of custom C-294; Box- 
ing Day C-298 
holly H-407, C-294a 
manger scene in many lands 
C-293-4, picture C-293, color i»c- 
ture C-292: Italy, picture 1-263 
Mexico C-295-6, ?;fcf«rc C-296 
mistletoe M-326, C-294n, 296, 297 
mummers and waits C-296-7: inunj- 
mers’ play, picture C-298 
names, national C-298-9 
outdoor decoration, pictures 
C-294o~& 

puppet shows P-440 
Russia R-273 

Scandinavian C-294a-&, 299: T^or- 
vray N-302, picture C-297; Sweden 
S-465 

South America C-296 

tree C-294-294a, pictures C-29ia. 

fire danger F-91 
United States C-292'-3 
wassail bowl C-296-7 
yule log C-299, 294b, 295, 296, 297 

ClirlstTunsberry, tojon, or California 

holly, an evergreen shrub or small 
tree (ffeterouielcs arbuti/oJia) ; oo' 
long, pointed leaves; large 
of white flowers followed by ^ 
berries; used as Christmas 
tion; native to Sierra 
coastal ranges of s.w. United btaie 
poison in P-338 

'Cliristinas Carol', story by D^>ckcns. 

Scrooge, a miser, reforms 
Christmas daisy, or Michaelmas uaisj . 

species of aster A-426 
Christmas fern F-54 , 

Christmas Island, British island m 
Indian Ocean 225 mi. s. of Java; 


yet, fern, there; fee, bit; row, won, fdr, ndt, dp; cure, but, rjfde, ftdl, bum; out; 
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CHURCH 

Protestantism; neformation, Prot- 
estant; Roman Catholic church 
adherents number of R-101 
Bible B-133-7, pictures B-133-7 
canon law L-139-40 
Christmas C-291-300, pictures 
C-293-9, color pictures C-291— 2 
Church of England E-356 
contributions to art architecture 
A-31I-18, C-139: dance D-Hd, c; 
drama D-131-2; miracle plays 
M-293; music G-214, M-459, 460, 
461; painting (see also in Index 
Jesus Christ; Madonna) P-24 
Coptic church E-273, 277-8, E-402 
divisions R-101 
Easter E-200 

education E-239-40, S-453-4, picture 
E-240: Saint Basil M-355 
festivals P-59: Christmas C-291-300, 
pictures C-293-9, color pittiircs 
C-291-2; Easter E-200 
feudalism and F-Gl 
Great Schism C-302 
Greek Orthodox church R-101: sepa- 
ration of C-302, G-190, B-374 
organization, medieval C-302 
persecutions of Christians C-301-2 
Protestantism, rise of C-302— 3 
Russian Orthodox R-272-3: in old 
Russian R-263 
sacraments C-302 

serv'ices in early church B-13G, 
C-302: catacombs R-19B 

Church and state 

American Colonies A-206, C-303 
En^and C- 303 . M’-ISS ; Wales lV-3-4; 
wycliffe opposes taxes and ap- 
pointments 1V-314 
investiture tondict England W-138; 
Germany H-334-5, G-214 

and Boniface Till P-190-1, 

separation France P-277; Snain 
S-322a; Turkey T-216, 220a 

Church architecture A-311-18. See 
also in Index Architecture, Cathe- 
dral, Mosque Pagoda. Temple; 
and architectural styles below 
baroque, picture B-54 
basilica A-310, picture A-311 
Byzantine .4.-310-11, B-374 
early Christian A-311 
Gothic A-313-18, C-139 
interior plan A-312, diagram A-31S 
mission C-46, pictures C-45 
^° 0 - 373 ^"" A-324, pictures A-319, 

monastic influence M-355 
Renaissance A-318 
Romanesque A-Sll-ls 
Russia, picture R-272 
Spain, picture M-27 

G-125, pic- 

Steeple, origin A-317 

‘^'eTaU 'cTof* (-cutuenical or gen- 
Clermont C-519 
Constance H-452, C-302 
SSrT-lls^.-R^rgf^ii.Erer E-200 

"whfcrres”^,teS’?,irma‘’S,Tlr^jiT 

rule of faith and prlctiel, membe? 
ship on general basis of faUh fn 
Christ, repentance, and baptism 
(immersion). For membershi'p 
in Index Religion, tahic 

Churclies of God, name used by manv 

fJT/it denomination™ "n 

toe U. S.; constituent bodies chieflv 
Pentecostal, Holiness, and Advem 

Cburchill, diaries (1731-64), English 
poet and satirist, born M-estain- 
ster: ‘The Rosciad’, satire on coS 
dctoto and actresses; 
.ml’ Johnson- 

The Author , against Smollett. 

Key: cdpe, dt. far. fast, whpt, fijll; 


Churchill, John. See tn Index Marl- 
borough, John Churchill, duke of 
Churchill, Bord Knndolph (1649-95), 
English statesman; entered Parlia- 
ment 1874 ; brilliant Conservative 
leader, offices included secretary of 
state for India and chancellor of 
toe exchequer; wife (Jennie Jerome 
of Xew York, died 1922) gave him 
valuable political assistance: C-304 
Churchill, Winston (1871-1947), 
historical novelist born St Louis. 
Mo ; graduated Annapolis; In New 
Hampshire politics (‘Richard Car- 
vel’; ‘The Crisis’ ‘The Crossing’). 
Churchill, Sir AVinsfon Leonard Spen- 
cer (bom 1874). English statesman 
and writer C-304-6. E-371. 372, pic- 
tures C-304-5, H-381 
Allied war strategy- and pe,ace con- 
ferences R-214, W-269, 297 

pictures \V-255, 298. R-212’ ~ ’ 

quoted on Can.ada C-65; on 1951 
election in Britain E-37S; on 
World War H E-371, 372 
Churchill, forinerlj- J'ort ClinrcIiIII, 
trading post at mouth of Churchill 
River on w. shore of Hudson Bav, 
Manitoba, Canada, pop. 500; ter- 
minus of Hudson’s Bay Railroad - 
Rne harbor C-83. H-437. maps 
C-68, 81, picture T-176 
Cliiircliill Jioniis, Louisville, Ky 
L-33G 

CluircliUI Riier. in central Canada- 
rises in « Saskatchewan, near Al- 
berta border: flow-s looo mi. to 
Hudson Bay. H-437, mops C-68, 81 
Cliurcli of Christ. Scientist E-232. See 
a/so III Index Christian Science 
Chiircli at England. Sec In Index Eng- 
land, Church of 

Clinrcli of God In Clirist, Negro sect 
organized 1895. Pentecostal in char-^ 
.acter with emphasis on divine heal- 
mg. For membership, see in Index 
Religion, table 

Cimrcli of Jesus Christ of Lntter-dny 
Saints. See in Index Mormons 
Cliiircli of the Holy Sepulcher. Jerusa- 

i6fTl sj — 33o 

‘V' at Bethlehem 

Pictures C-291-2 
Ciiristmas celebration C-291— 2 
Clinrch of (he Naxnrenc (formerlv Pen- 
tecostal Church of the Naz.arene). 

f " Organization 

evangelistic religious 
comprising indi- 
yidual Pentecostal and Holiness 
doctrine of 

sanctification, by which believers 

ship, sec tn Jiidcx Religion, table 
Cliurcli schools S-58 
Cliiirldar’ tight trousers worn by 
Indian men 1-61 

Churn, for making butter B-364b, D-3 
colonial, picture A-207 
probable origin B-364I) 

Affiffin ^Tga?" 

Churubusco (c7io-ro-l;os7v-o), Mexico 
illage 6 ini, s. of ^lexico City cap-* 

ClmJiffi War M-186 

Chuvash icliij-vash') Republic. 



tr *” p ' » Chinese emperor as 
Hung Wo; poor boy, Buddhist Driest 
bandit leader; freed Cffina of for- 
eigm rule; founded Mi^jmastv 

no^?eY'‘Mi »oro^o??;tc^ns‘ 

n^el Martin Chuzzlewit'; goes to 

Cht™ (”-m ‘ to Englfnd. 

Sa‘ch”g:/i;°" -l^sested by 


CIGARETTE 

Fascist march on Rome 3922; mar- 
ried Edda, daughter of Mussolini, 
1930 ; postsS included foreign minister 
1936-43, member Fascist Grand 
Council Feb.-Aug. 1943; executed 
by Fascists as traitor Jan. 1944. 
Cibber (sih'h’), Collej (1671-1757), 
English actor and dramatist, bom 
London; hero of Pope's ‘Dunciad’; 
wrote *Apolog3^, amusing autobiog- 
raphy; poet laureate 1730-57. 
Cibola, Seven Cities of. See in Index 
Seven Cities of Cibola 
Cicada (si-7:d'do), an insect C-306-7 
■\%asp an enemy, pictures C-306, 
A-250a, W-5S 

Cicatrization (st7;-a-fri-rd's7idn). for- 
mation of scar tissue 
as method of tattooing T-23, picture 
C-134C 

CIceI.\ (sTs'i'-ir), snect, a tall peren- 
nial herb, of genus Osinor/iim. 
of the parsley family with thrice 
compound leaves and small white 
flowers in flat-topped clusters; 
thick edible root; true sweet cicely, 
a European plant (Myirhto 
odorata). has anise-scented leaves. 
Cicero (sr57"-ro),!>rarcn«j Tnllius (lOfr- 
43 n.c.). Roman statesman, orator, 
author, and philosopher C-307, pic- 
ture C-307 
letter writing L-171 
place in Latin literature L-ISO 
portrait bust, pteftire R-183 
pronunciation of name L-132 
speeches taken in shorthand S-166 
Cicero, 111., suburb w. of Chicago; 
pop. 67,544; large electric shops: 
map. inset 1-36 

Cichlid (sik'Jid), any of several 
species of tropical fish belonging 
to familv Cfclilidac: color picture 
F-105 

Ciconilforme^ (st~kd-nUi-fdr'7ncz). an 
order of long-legged, fish-eating 
birds, comprising herons, bitterns, 
storks, ibises, flamingos. 

Cid (sM. Spanish thfd). The (Arabic. 
E2 tScid, the lord), popular name of 
Rodrigo, or Ruv, Diaz de Bivar 
(10407-90), Spanish national hero, 
famous for his victories against the 
Moors; called also el Campeador, 
tlie Champion: S-321 
burial place S-319 
epic poem S-325-6, S-416 
play by Corneille C-486 
order, apple juice A-278 
Cider vinegar V-474 
CIcnfiiegoH (sc-t7i-/o-d',^6s), Cuba, on 
s. coast, center for sugar and to- 
bacco trade; pop. 97,658, with sub- 
urbs; harbor visited by Columbus; 
blockaded during Spanish-Amer- 
ican 'War: maps C-528, TI\^-96 
Cierva (t7ie-dr'va) , Jnan de la (1893- 
1936), inventor of autogIro; started 
experimenting with air machines at 
16; flew first autogiro in 1923; 
killed in crash of Dutch air liner 
wingless autogIro A-542 
Cierva y refiafiel {the-er'va c pon- 
yd-fe-eV) . Jnan de la (1864—1938), 
Spanish political leader; prcsioent 
of Congress of Deputies and Mmu* 
ters under monarchy; minister or 
public works 1931 Reoublicjm cab- 
inet; father of Juan de la Cierva. 
Cieszyn, Czechoslovakia and Poland. 

See in Index Teschen 
Cigar T-143, 144 
fire prevention P-90 
Havana H-284 
Tampa, Fla. T-9 
Cigar beetle B-107 
Cigarette T-143, 144 
cork tips C-480, picture C-479 
fire prevention F-90 
machinery, pictitre T-144 
paper: made from flax F-ao*, 
P-141—2; manufacturing compaoj,^ 
picture X-277 


there; tee, bit; row. won, fdr, not, dp; cure, but, rjide, fyil, burn; out; 





CITADEL 

offshoot of the Benedictine order: 
b€«t-kno•v^-n branch of the order is 
the Trappists: M-355, picfnres 
M-23SC, M-355. S58 
Citadel, fort in city of Quebec Q-10, 
incture Q-9 

Citadel. The (Military Collesre of 
South Carolina), at Charleston. 
S. C.; state control; founded 1842; 
for men; military training, arts 
and sciences. 

Cith'ara, an ancient musical instru- 
ment, similar to the lyre. ha\ing 
from 4 to 20 strings; forerunner 
of modem guitar. 

Cities of Refuge, six toTTiis mentioned 
in Bible to trhich, under Mosaic 
law. one who had killed another bv 
accident could flee and live without 
fear of any retaliation from victim’s 
relatives who would otherwise have 
right of ‘"blood vengeance.’* Cities 
were: Bezer. Ramotli. and Golan, 
east of the Jordan; Kedesh Phe- 
chem and Hebron, west of the Jor- 
dan (Xum. xxx^i*, Josh. xx). 

CiCium, C^Tirus. ancient Phoenician 
city on s e. coast, now in ruins 
“CUiten-king** (Louis Philippe of 
France) L-321 

Clfiz«»ii5iup, membership in a «^tate 
C-318~22, picfjM-cs C-318-21 J?e/cr- 
encc-OutUne C-321-.2. Sec also in 
Inatx Americanization; Govern- 
ment; Naturalization; 'Women’s 
rights 

American Indians 1-110/ 
Americanization of alien® A.-"17 
bibliographv C-322 
Canada C-83 

Chinese and Japanese I-4S 
Citizen.^hip Dav F-57 
defined C-S19 

Amendment C-319/. 

r*-80{?, L-354 

eaucayon E-242. 243. 260. picture 
Havraiians H-288a 
” Athens C-320. 

T Rome C-320. R-185 

4 Am an American Dav F-58 
JUiT service J-36S 
naturalization X-43 
responsibilities C-319B-(i. M.140;. 

, pictures C-319h-<f -1 

socV^ « States C-Slgti-/ 

-ocial studies develop S-21S& 

9l31^319b, 320, C-247: Bov 

C-55^ Girls 

^ G-es’: GMsfouts C-llLl?^'’"’’"' 

C t|xen,l.lp Day. in ITsV® 

-e in 

L-244 L-lso " ■" 

Citrin. or vitamin P V-49G. 498 
Citrine, a gem stone t ‘I'o c 
Index Topaz ^ 

Citroen {sc^trri^i^n'\ t - . 

Cif ron. fruit C-322 
Citronella oil, an in«5«v»* i, 
tained from citronelli 
bopopon nanlus). -roifn^JL o 
East Indies and 

in tropical America’ " ' native 

Citron melon, small watermeior. . j. ^ 
white flesh: used for p^St 
Citrns fruits, fruit of trees 
to the genus Citnis of the 
ilv. Butaceae 
citron C-322 

grapefruit G-154, pictures G-lsi 
lemon L-161-2 
lime L-244 
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CIVIL 


orange 0-400-2, pief^res 0-401 
perfumes I»-147, picture P-148 
scale pests S-53— 4 
vitamins in V-496 

City C-323-4, pictures C-323-323b. See 
also Fact Summary with each state 
article; also in Index Citv planning; 
City-states: Free city;’ Municipal 
government; Walled cities; also 
names of countries, provinces, and 
states, subhead cities For the 
world’s largest cities, see table on 
this page 

American Colonies -A-203 
ancient C-324, B-6-6a 
architectural development A-320-3 
.\ztecs. improvement A-5i3 
bus B-364— 3640, pictures B-3G4n 
Chinese C-264, 266: wailed C-277 
coileges l’-402 
craft.': fostered G-22S 
England E-350. C-323 
factory location problem': F-10 
farms, movement from V-263. 311 
313-14 

food supply F-211-14 
growth in U. S. ; absolute vs. relative 
growth G-164— 6, charts G-165; pio- 
neer days F-269; recent, times 
C-323, E-377 


WORLD’S I 
CITI 

L Greater London* 

2. \c>r YorLt 

3. Tokyo ... . 

4. Mo-oow .... 

3. Slian-bai 

6. Chicaco 

..ARGEST 

ES 

Population 
8,316.137 
... 7.891.957 
... 5.335.071 

7, BrrHn 


8. LrninjTad .... 

Buroo* Aires . . . 
10. Bombas .. 

I h Jakarta ... 

12, Pari'* 

. .. 2,839.270 
. . . 2.800,000 
.. *» 601 JTZ 

!§? P?P'^^tion and area of the 
Three Lendons L-200. 

T^eu• \orL-Xorthea.®(cin Xew Jersey 
standard metropolitaa area, 12,911- 
994. * 


Key: cape, at, far, fast, whpt, fpli; ; 


health problems H-308-10, picio- 
praph H-309 ' 

housing iiroblems H-430-3, S-lUd-S 
Industrial Revolution 1-132 
land use L-S 5 
largest in are,a L-3I4 
largest cf U. S- list U-254 
p^’iCowO’ See in Index Levittown, 

^layaii development M-144 

C-324. F-61-2, M-238C- 
/I, 1^-106— #; Flanders B-115: free 
citie,® D-64; Germanv G-96— 7; 
^ild influence G-228; Hansea- 
tic League H-260-1 
old^est; C. S St. Augustine. Fla. 

4^-1/, norld. Damascus D-12 
pageant P-19a— b, picfnre P-I9a 

RK *'‘5'^ .playgrounds X-38c-/. 
I'-Bba-d, pictures P-E6a— d 

^°D-3I2,°p!37?’ ®’’ 

I’P'^or refiuiremcnts E-3I2& 

’’™^299rA-41s‘^'’“®'’'°^*''‘‘ remains 
problem’s C-32J-323cz 
public utilities P-430-1 
Renaissance R-106-7 
f^nitation S-lio 
sites, how determined C-323 
^^^sportation C-323a 400 "o 

T;209-10. pictures S-429-|l-.“!3li; 


administration, education, technol- 
ogy; X-223 

Cit.v Hall .''Quarc. Xew York CiW 
X-218, picture X-221 
City-manager government. In Ameri- 
can cities M-451 
City of Bridges (Bruges) B-332 
City of Brotherly Love (Philadelphia. 

Pa.) P-190 ^ 

Clt>* of London L-298-9, 301-2 
City planning C-S23 g- 6 
Berlin B-126, 127 
Canberra C-110 
Chicago C-232-3 
Detroit D-75 
Galveston G-7 

gridiron plan of streets, origin P-188 
Harrisburg H-273 
Indianapoli.® T-S6 
Leningrad L-162-3 
Levittown. /?ce tn Index Levittnwn, 
X.y.. and Levittown. Pa. 

Los Angeles L-316, picture A-4007i 
ifelboume M-167 
Xew York City X-217-18 
Paris P-81-2, 85, ninps^ P-83a 
Philadelphia P-188 
St. Loui.® S-22. picture S-21 
San Francisco S-41a, picture C-323 
Tokvo T-145 

traffic problems R-158n-5 
Washington. D.C. W-27-33 
City Point, Va., village on James 
River. 10 mi. n.e. of Petersburg; 
Grant’s headriuarters 1S64-C5; be- 
came a part of Hopewell. 1923. 
Cily-vtafei» C-324 
ancient Sumeria B-6 
early development G-145, D-63 
Greece G-145, G-197-8: Athens 

A-449; Sparta S-328-30, picture 
S-S29 

international law 1-189 
Italy 1-270, 272, C-324: Florence 
F-147; Genoa G-37-8; Milan 
M-247; Rome R-182, C-324; Venice 
V-445 

Ciud.'id Bolivar Cst-pQ~fI(7d’ lOdt*- 
var). Venezuela, city on Orinoco 
River: pop. :G,009; gold, diamonds, 
cattle, timber; 0-424d, mops V-442, 
S-252 

Cindad .Juarez, Mexico. See hi Index 
Juarez 

Ciudad Rodrigo {thv^yn-duth' rod-re*- 
!/o), fortified frontier town in west- 
ern Spain; taken by French under 
Xey in 1810, retaken (1S12) by 
British under Wellington. 

Ciudad Trujillo (se-po-ddd' 

1/0). formerly Santo liomingo (city), 
capital of Dominican Republic, on s. 
coast at mouth of Ozama River: 
pop. 1S1.553: D-124, «iQps W-96a, 
X-251, piefnres D-123, 124 
Clv'et cot. mammal related to cat and 
hyena, member of family Yirem- 
dae: gravish with black bands and 
spots; found chiefly in Asia and 
Africa: name also applied to 
bassarisk. See also in Index Bas- 
sarisk 

perfume P-149 
Civic center C-323b 
Los Angeles L-316, picture L-315 
St. Louis S-22 \ 

San Francisco S-41a, picture 
Civic®, a branch of the social sciences. 

Sec fn Index Political science ^ 

Civil Aeronautics Administration, L. • - 
U-S66 

Civil Aeronautic® Board (CAB) 
R-205. A-537, L'-S66, 368 
safety work S-5 
Civil Air Patrol (CAP) A-537 
Civil Defen®e Administration, redenu. 
See hi Index Federal Civil Defense 
Administration , 

Civil di®ol>edience campaign, in inal,- 
G-9, 1-68 

Civil engineering, defined E-S45^ 
surveving, branch of S-457, picf»rc 
S-457 
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Vicksburg V-467, P-375 
Torktorra T-341 

Civil AVar, England (1642-49) E-366 
Admiral Blake B-205 
Bunyan in army B-354 
Charles I C-191 
Cromwell C-616-17 
Hampden H-254 
Puritans P-443 

Rump Parliament C-517. B-366, pic- 
ture C-5Z7 

Scottlbh rebellion S-6B 
theaters closed D-132 
Civil War, Russia (1918-20) R-289. 
'W-240-1 

Civil Afar, Spain (1936-39) S-322a, 
B-55, picture S-3225 
Civita Lavinia, Italy. See in Inrlex 
LanuAUum 

Civitan clubs, organizations of busi- 
ness and professional men in the 
Umted States, Canada, and Aus- 
tralia for the rendering of civic and 
social service to their communities. 
The first club of Civitan Interna- 
tional Avas founded at Birmingham, 
Ata. , m 1917. Each club is made up 
of one representatiA-e of each busi- 
ness or profession in the commu- 
nity. The motto is "Builders of 
Good Citizenship.” 

Clai'borne, or Clayborne. AVllliam 
(1589?— 1676?), I^glish colonist 
secretarj- of state tor Virginia 1625 
-AiarjMand actiA-ities M-110 
Claims, court of, U.S. C-500 

Jlonongahela 

Pittsburgh; 

pop. 19,652; formed in 1922 bA- 
consolidation of boroughs of Clair- 
B??', Ciairton, and Wilson; 

moo by-products; 

wap, inset P-132 

(/v-r^r-ro*). a village of n.e 
Cistercian abbey 
founded by St Bernard in 1115 

fn"a^4rlum'l?:||"' 

place in "family tree” of animal 
■t'hgaom, picture A-251 
its®®, picture M-309 
Clambake, a picnic C-338 
Clammy azalea A-542 
Clamshell dredge D-142 
ClamAvorm W-304 

government D-63 

^"p-lSb Antetican 1-92-3, 

Scotland S-63a 

Clap in, Clap out, a game G-8!i 
R-s" bird, picture 

a," 

Clares: P-277 ^ Order of Poor 

flshinr oi^d^^^ti 

map 1-227 castles, abbeys; 

Claremont, IT in-crr^ ^ 

River, 52 mi. nw^ 
in farming section; 'pop 

Claremont Graduate School 
rated Claremont College) at 
mont, Calif.: founded^Vas ‘ ^LdT 
ate work in the arts pdoSofi 
literature, science, social IcSic^’ 

'"™;'”^a";fiz?d“r946^‘ ?ie\Tz- 

Str'a"ti?n““‘= "aT 

Claremore. Okla., trade center for 
farming region, 25 mi. n.e. of Tulsa ; 
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pop. 5494; health resort (radium 
springs and baths) ; birthplace of 
Will Rogers; military academy; 
map 0-371 

Clarence, George, diike of (1449—78), 
brother of EdAvard lA' through 
Avhom he met his death; in Shake- 
speare's ‘Richard III’. 

Clarence River, in Xew South Wales, 
Australia; (Ioaa-s into Pacific; 240 
mi. long; navigable for 80 mi. 
Clar'endon, Eduard llj de. first earl 
of (1609—74). English historian and 
statesman, chancellor of Charles 
II, and grandfather of Mary II and 
Anne CHistorj- of the Rebellion and 
CiAi! Wars’). 

Clarendon, Constitutions of, in Eng- 
lish historj'. a document dra\A*n up 
at a council at Clarendon in 1164; 
involved que.sllons on the relations 
between church and state 
Thomas Becket rejects B-92 
Clar'lnct. imisical instrument W-189, 
picture M-471 
range of ilmnram il-4681j 
reed used R-88a 

Clark, .Abraham (1726-94). signer of 
Declaration of Independence; born 
Elizabeth X J. 
signature reproduced D-37 
Clark. Alvan Graham (18.32-97), as- 
tronomer and astronomical instru- 
ment maker, born Fall River, 
Mass ; won fame ivith lO-incti 
lenses of the Terkes telescope: S-372 
Clark, Ann Xolan (born 1898). author 
and teacher, born Las A’egas. X.M.; 
taught English in a mining camp 
**"'3 , “1 Indian day school. Avhere 
children helped to make their oAvn 
textbooks with a page of English 
opposite a page of Navajo, Sioux, 
or Spanish. Children’s book.s: ‘In 
My Mother’s Hou.se’: ‘Looking- for- 
Something ; ’Secret of the Andes’, 
aAvarded Newbery medal 1953. 

Clark, Barrett If. (1890-1953), Avrltor 
and editor, born Toronto. Canada: 
dramatic editor Drama; author of 
boolts on theater and the drama. 
CItwk’ Catherine Anthony (born 189”) 
Canadian writer, born London! 
Eng^nd; Kootenay Lake district, 
in British Columbia, where she 

he b T*" provided 

t^he background for her children’s 

Can';^• ('Vinner of 

Canadian Library Association Boo): 
%ui'i Ci'ii'iren ntAard for 

1951) and The Golden Pine Cone’. 

OsAoS'tmVA’ ('*•"0®’’ Bcanrlmmii) 
(1850-1021), political leader, born 

LaAATenceburgh,K:y.;U. S, congress- 
man from Missouri; Democratic 
leader in House, speaker 1911—19 
Clarii’ Charles E. (1840-1922) Navy 
ofiicer. bom Bradford. Vt.; helped 
h Cervera’s fleet in 

Spanish-American War; made rear 
admiral 1902. rear 

Clark, rrancis Eduard (ISol-lD”!) 

NeA/^PncV°"?' ‘^'"'■e-V'nan, born of 
Abav England parents at Aylmer 

president of 
vS-:' C-|go Christian Endea- 

Clark, George Rogers (1752-18181 
American Revolutionary Afar sol- 
dier and frontiersman C-339 
‘'‘'u-37'3^ Kaskaskia C-339. pfef, ire 
founds Louisville L-S36 

Mark M'(ayne) (born 1896) 
?ack^^^'x’ ” A'®-*'’ o'’*’" Madison Bar^ 
staff for' iround fo^lf later^mm' 

I cnier u.b. occupational 


forces in Austria 1945-47; com- 
mander U.S. 6th Army headquarters 
ban Francisco. 1947-49; chief 
of Army field forces 1949-52; ap- 
pointed U.X. commander in Korea 
and commander in chief of the U S 
armed forces in the Far East, 
1952-53 ; author of ‘Calculated Risk’ 
and ‘From the Danube to the Talu’* 
picfHre E-287/ 

Chirk, Thomas Campbell (bom 1899), 
lawyer and government official, 
born Dallas, Tex.; assistant in 
various capacities in U.S. Justice 
Dept. 1937—45; attorney general 
of U.S. 194.’)— 49; appointed justice 
U.S. Supreme Court August 1949. 
Chirk. AVnilam (1770-1838), Army 
officer and explorer L-J76-8, pic- 
tiij'cs L-176-7 

Lewis and Clark Expedition L-176-7, 
picfurca L-176-7 

Clark College, at Atlanta, Ga.; Meth- 
odist: Xesro; founded 1869 as 
Clark University; arts and sciences. 
See also in Index Atlanta Univer- 
sity. 

Clarke, Cliarlen Cowilen (1787-1877), 
English literary critic: authority 
on Shakespeare (‘Tales from Chau- 
cer'; ‘Shakespeare’s Characters’). 
His wife, Mary Cowden CTlarke 
(1808—98), was also known as a 
Shakespearean scholar. 

Clarke, Elijah (1733-99), American 
Revolutionary War soldier and pop- 
ular leader of Wilkes County, Ga.; 
received estate for war services; 
suspected of intriguing with Genet, 
French minister ; set up Trans 
Oconee state in Creek territor>% 
capitulated to Georgia militia, was 
acquitted of treason without dam- 
age to his popularity. 

Clarke, James Freeman (1810-88), 
Unitarian minister and author, bom 
Hanover, N. H.; pastor and one of 
founders of Church of the Disciples, 
Boston; friend of Emerson ('Ten 
Great Religions*; ‘Orthodoxy’; 
‘Every-Day Religion*) . 

Clarke. James P. (1854-1916), repre- 
sentative, senator, attorney general, 
and governor of Arkansas; later 
U.S. senator; born Yazoo City, 
Mis,s. See also in Index Statuary 
Hall (Arkansas), table 
Clarke, Marcus Andrew (184C-81), 
Australian author A-493 
Clarke Collesre, at Dubuque, Iowa; 
Roman Catholic; for w’omen; 
founded 1843; arts and sciences. 
Clarke-MrNnry Act, U. S. F-239, 240 
Clarke School for the Deaf D-25 
Clark I'ork Kiver, rises in Silver 
Bow' Co., s.W'. Montana, flows into 
Pend Oreille Lake, in Idaho. Some- 
times included with Pend Oreille 
River, which flows from the lake 
and through Idaho and Washington 
to Columbia River at British Co- 
lumbia line; total length, including 
Pend Oreille Ri\er, 505 mi.: maps 
M-374, T-20, W-45, U-296 
Clark mil Dam, in Georgia and SoutJi 
Carolina, on the Savannah River, 
maps S-283, 290. See also in Index 
Dam, table 

Clarkia, a small genus of annual 
plants of the evening primrose 
family; stem, fleshy and red ; flowers 
in loose clusters, usually double, 
white through purple; native to 
North America. , , 

Clarksburg, W. Va., coal, oil, natural- 
gas center in n. of state; called 
"Fuel City of the Fuel State”; POP- 
32.014; glass, steel, chemicals, pot- 
tery, tin products; birthplace ot 
Stonewall Jackson: maps W-10®» 
U-253 , 

Clarksdalp. Miss., city 72 mi. s.w. ot 
Memphis, Tenn.; pop. 16,539; hard- 
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CLEARWATER 

ClenrxAnfer River, in Idaho, 200 mi. 
lonp: enter.‘5 Snake River at Lewis- 
ton: maps 1-20, 14 

Cleat. See in Index Nautical terms, 
iahJe 

CIea\agre, of minerals M-261 
Cleaveland, Moses (1754— 180G), pio- 
neer and soldier, born Canterbury, 
Conn.; left Tale to fight in Revolu- 
tionary War; practiced law and be- 
came director of Connecticut Land 
Co.: C-347 

Cleburne, ratriok Ronayne (1828—04). 
American general, born Ireland ; 
.‘Strong character; fought for Con- 
federacy during Ci\il "War* called 
the “Stonewall of the West.” 
Cleburne, Tex., manufacturing city 
and trading point for grain, live- 
stock. cotton, 4.J mi. s w. of Dallas; 
pop 12,905; planing mills, cotton 
gins, foundry, railroad shops; mans 
T-90, lT-252 

Clef, in music, a sign used to indicate 
the pitch of notes represented on 
the staff; for voice piano, and other 
instruments tno clefs are used, the 
G to indicate the treble notes the 
F for the bass, for viola and some 
other instruments the C clef is 
used; the clef characters are much 
modified forms of the letters they 
stand for- M-468 

Cleghorn, Sarah NorcllfTe (born 187G), 
poet and no\elist. born Norfolk, 
Va.; li\ed in Vermont ('The Turn- 
pike Lady’ : 'The Spinster’ ; ‘Por- 
traits and Protests’), 
rielsthenes. f^ec in Index Clisthenes 
Clem'atis, a vine C-342, picture C-342 
poison In P-3S8 

Clempucenn (Ariu-mon-so'). Georges 
Benjamin Engene (1841-1929), 
French statesman C-342 
Peace Conference V-239, pictures 
U-385. Vr-145 

Clemens, Samuel Langliorne. See hi 
Index Twain, Mark 
Clem'ent, name of 14 popes. For com- 
plete list see in Index Pope, table 
Clement I. Saint (90 7-99?). pope 
known also as Clement of Rome 
and C emens Romanus; best known 
epistle to Uie church of 
Corinth, dating from about .vd. 96* 
festival November 23. 

Clement IV (died 1268). elected pope 

befriends Roger Bacon B-11 

first Avi^on 
(fillring- Babylonian Cap- 
>• eiertefi 1305; abolished 
order of the Templars. 

Jail 

’leKiegert in 
Castel Sant Angelo during sack ot 
Constable fie Bourbon 
to divorce Henrv 
A III of England from Catherine Vf 

of™Chimrb”'’ chiisefi separation 
Hen?v VTTT ’^"K’-infi from Rome 

Scbism;WeTe'fi 
Clemeiif Tin (1536-1605), pope 1502- 

Henrv’'Tv'’^of reartmittefi 

rtenry IT of Prance to churcb 
Aegifims Munoz, antipope 1424-23’ 
n as also knorni as Clement YIII 
(1705-74). elected pope 
1<69: suppressed the Jesuits 

(/i(«:»>i’l'(e-),.Muzio (1732- 
18o2), Italian pianist, composer 
teacher, born Rome; first to wrUe 
for piano in style distinguished 
from that of harpsichord. 

Cl^m, Virginhi. cousin and wife of 
Edgar Allan Poe P-331, 332 
Clemson Agrlculturnl College at 
Clemson. S. C.; state control’- for 
men ; on estate given by Thomas G. 
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Clemson, son-in-law of John C. 
Calhoun; founded 1889; opened 
1893; arts and sciences, agricul- 
ture, chemistry and geology, edu- 
cation, engineering, textiles ; co- 
educational in graduate school; 
students wear uniforms and live in 
barracks under military discipline. 
Clcobiiluh (I:lc-o-btVlus) (Gth century 
PC.). Greek sage and lyric poet, one 
of “Seven Wise Men” S-233 
Cleome (/Lfc-d'mt). a genus of annual 
plants or shrubs of the caper family 
identified by spidery stamens of 
flowers. Flowers white, yellow, or 
rosy purple. Rocky Mountain hee 
plant IS (\ scri'ntata, used as dye 
plant by Soulhuestern Indians. 
Cleon (/:?c'dn) (died 422 BC.), 

Athenian political leader, opponent 
of Pericles, and leader of the democ- 
racy 

Cleopatra (h'lt-o-pdt'ra. also hlC-o- 
pdUrn) (G9-30 n.c.), queen of 

Fg\pt, daughter <»f Ptoleniv XI, 
Aulete*? C-342-3, A-269, E-280. pic- 
ture C-343 

Cleojiatra’s Needles A-150, Tiicfifre 
N-218, Minp L-301 

CIcp«»ydra (IJCp'at-dr(t), a water 
clock W-55 

Clerestor.v (klcFstd-ri) in architec- 
ture A-312. Stec also in Index 
Architecture, table of terms 
Clergj. m mediexal chiirth C-302 
Clerihen, type of ver.<5e. Sec in Index 
Bentley. Edmund C 
Clerk, Sir Piignld (lS.'i4-19.32). Brit- 
ish engineer, born Glasgow. Scot- 
land. invented Clerk cvclc gas en- 
gine: author of ‘The Ga.'? and Oil 
Engine’ and many scientific papers. 
Clerk Maxwell, Jnme«i. Ser in Index 
^Taxwell. James Clerk 
CJerKN Tale of Patient GriKcldn. in 
Cnaucer'.s 'Canterbury Tales’ C-204 
‘Clermont’, ^team.^^hip built by Fulton 
F-3I5, picture P-315 
Clermont council C-519 
Cl^mont-rerraiid (;:kV-»idn-/cr-d7V). 
France, city 85 mi. w. of Lyon! 
formed by joining of Clermont and 
^lontferrand 1731; pop 93.695; 
13th-century cathedral; birthplace 
of Pascal: maps F-259, 270, E-426 
council of Clermont C-519 
Cleve (JzhVvc). Per Theodor (1840- 
1905), Swedish chemist. di«?coverer 
of thulium and independent dis- 
coverer of holmium and helium. 
CIoAeite (7.'/ci'U). a mineral, oxide of 
uranium and lead; named for Per 
Swedish chemist: 

.M-2d5 

helium discovered in S-332 
Cleveland, Frances FoNom (1864- 
W-128o-^ President Cleveland 

Cle^elnnd, Grover (1837—190*^) *'‘>d 

and 24th president of US, C-343“-5 
picture C-345 ’ 

(1S83-89. 1893-97) 

civil service C-344 
^rrency question C-345 
Hawaiian annexation H-291. C-345 
Commerce Commission 

labor troubles C-34B. G-oas 

tariff cJlP 

dispute V-442, 414, 

veto power used C-344 
Hall of Fame, table H-249 
portrait on §1000 bill, table M-Sao 
wife and family Vi'-l2Ba-h 
Cleveland. Ohio, on Lake Erie* 

L-346-7, maps U-253. inset 0-3'i7 
pictures C-346, 0-347 ^ 


CLIMATE 

early growth 0-348, C-347 
Federal Reserve Bank (4th) and 
district, map P-49 
presidential convention. See in In- 
dex Convention, table 
public library; children’s rooms 
L-194, picture L-192 
Cleveland, Tenn , industrial city in se. 
corner of state. 12 mi. n. of Georgia 
border; jioj), 12,605; incorporated in 
1938; hosiery, lumber: map T-67 
Cleveland, Blount, loftiest peak (10.- 
438 ft.) in Glacier National Park. 
CIc\ eland Bay, an English breed of 
coach horses H-428a, tabic H-428e 
Cle\eland Fonndntion, an aggregation 
of funds by various donors u.sed 
for geperal well-being of mankind; 
established 1914 under Frederick 
H. Goff of Cleveland Trust Co. 

CIe\ eland llelglits, Ohio, residential 
suburb of Cleveland; pop. 59,141; 
contains Shaker Lakes, a beautiful 
natural spot of 300 acres: nwp, 
inset 0-357 

Cle\elnnil ^Iiiseum of Art, at Cleve- 
land, Ohio. See in Index Museums, 
tabic 

Cleves, Germany. Sec in Index Kleve 
Clew. Sec in Zndex Nautical terms, 
tabic 

Clianthiis, a small genus of trailing 
plants of the pea family, native to 
Australia, New Zealand. Flowers 
scarlet with black spot, crimson, or 
white, one petal long and beaklike; 
glory pea (C. dampicri); parrots- 
bill or red Kowhai (C. pnnfrcns). 
CUrl; beetle, or springing beetle B-106, 
108 

CIlfT. a .steep, rockj' slope 
chalk, picture E-346; Dover D-125 
Shetland Islands S-148 
Clirr Dwellers, prehistoric race of s.w. 

U.S, C-347-8, pictures C-347-8 
ruins C-348, pfetnre S-144a; Mesa 
Verde C-411, N-3e-7, map N-18, 
picfm*cs C-347-8; national monu- 
ments N-30, 35, 38, 38o, map N-18, 
picture A-355 

Clifford, George, 3d earl of Cuinber- 
Inml. Sec tu Jnricr Cumberland 
CllfTord. Nntimn (1803-81), jurist, 
born Riimney. N.H.; attorney gen- 
eral in President Polk’s Cabinet; 
negotiated treaty after Mexican 
AVar; associate justice U. S. Su- 
preme Court after 1858; president 
Haves-Tilden electoral commission 
1877. 

CliffMldp Park. N.J.. borough on Hud- 
son River; residential suburb of 
New York City; pop. 17,116: tnnp 
N-164 

Cliff swnllow', or euve sn allow, an in- 
sectivorous bird (Pcfroc/jch'don m- 
hifrons), distributed over U.S.; 
crown, wings, tail, back, and patch 
on breast steel blue; forehead, oeck. 
and under parts buff; nest a flask- 
shaped structure made of mud pel- 
lets, which is gummed under the 
eaves of buildings. 

Clifton. N.J., manufacturing city ad- 
joining Passaic on n.; pop. 64.511; 
textiles, chemicals, iron products. 
map N-164 . 

Climate C-348-51, diaf/ram C-349, Kc/- 
erence-Ontiinc G-47. See ni^o <» 
Index Drought; Meteorolog>‘; Rain- 
fall; Seasons; Temperature; uincis. 
For climates of particular regions 
see in Index region by Bd.ine; se 
aiso Fact Summary with each state 
article 

adapting life to E-221 . 

altitude, effect of C-350: 

A-413. 414; ilexico City M-210. 
South America S-259, E-231 
Arctic and Antarctic compared A-- 
atmosphere A-454, tabie A-454 
change*:: continental C-349; cyci • 
C-351; effects of E-218, 220 
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CLOTHING 

Argentina: gauchos A-331, pictures 
A-332, S-264; Indians, picture 

A-337 

Armenia, pictures A-374, K-260 
Aatec god, picture A-544 , 

Bali, picture E-208 
Balkans, See in Index Clothing, 
subheads Bulgaria, Greece, Ru- 
mania. Turkey. Yugoslavia 
ballet, pictures B-28-28rf, D-14, 141, 
A-400i, color picture P-31c 
Bedouin A-286, X-242a, pictures 

A-2S4, 286, X-242b 
Belgium, carnival, picture P-57 
Biblical, pictures J-339, M-212, 213, 
R-299, T-139, V-473, coloi pictures 
P-25, 2Sc-d, 26a, 27, 276-c 
bibliography C-357 
bleaching B-205 
Borneo, pictures B-254-e 
Boy Scouts B-273-4, 276, 277 plc- 
fuics B-273-7 

Bulgaria, pictures B-349, B-25 
bullfighter, picture S-317 
Burgundy, 15th century, picture 
D-146 

Burma, picture B-361 
Bu*;hmen E-454 

buttons B-369-72, pictures B-370-2 
Camp Fire Girls, pictures C-54-5 
camp outfit C-67-8 
care C-356/-7: laundrj* and dry 
cleaning- Li-135— 6, pictures L-135- 
6; moth protection B-3G8-9 
cave d-aellers, picture M-64, color 
Picture M-67 

^C-18?-8^® C-18e-7, pictures 

Chaucer, pictures C-200-1 

children play at dressing up T-160b 
picture T-I6O0 o p X xuuo, 

Chile pictures C-254, 255 

China C-263-4, 266, 267-8, pictures 

27l. 274,®C-2l9’ 

Cleopatra, picture C-343 
climate influences C-35S-.4 
clown, picture C-314 

conquistador, pfetitres A-191 C -177 
court costume v- ■*.#< 

^'Edw”aM^^VTT®® C-192; 

Picture E-265: 
S? Confessor, picture 

E-33!; . pictures 

■\r€iT^r ■’ % and Queen 

picture G-68; Georse \'T 

g-68: 

C-Y8'V-8;^S^rrer% 

^OUlS -\I\ , Jjjcfwrc L-320* Xann- 

leomc times, picture X-9 ’ * ^ 
‘’§^^418!,^°''”"'’"®' 

United^ States ^C’ 

C-152, 153, 154 P’PlPres 

Crete, ancient, picture D-I45 
R-lSo''^’- C-520, 521, E-318, 

Denmark, pictures F-l92a 

D^Tis figure 

iJ-148-9, style problems n.iln_i 

‘84™5, E-Ss'of D-84. 

Dutch. See subhead Xetherlanri^ 
dyes and dyeing D-l65-e™ ^ 

Ecuador, pictures D-Ho 111 

5 ancient E-282, D-I44 

S-162, pictures A-29B n 
D-14c, D-144, E-284, 285, S-IB"’ 
color picture S-72; defensiix ’ 
ot woNen flas: A-376 
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England 

medieval, pictures C-520, E-265 
E-369, 360, 362, R-150, •IV-137-8 
16th centurj', pictures A-372, B-136, 
C-297, E-332, M-392, B-73, S-128, 
color pictures D-122fI.- shoes 
S-162, 163, picture S-162 
17th century, pictures C-191, 192, 
C-517, D-146, E-368 
18th century, pictures C-459, E-369, 
369n. b, n-378b, H-405, 1-130, 
J-361, Wr-91, color pictures 

P-29c-d 

loth century E-369b, pictures 
C-294. D-147, E-366, 369if, color 
picture D-122d 

20th century Elizabeth II, pictures 
E-334a ; George V and Queen 
Mary, picture G-68: George VI 
and Queen Elizabeth, picture 
G-68 

Eskimo E-393-4, 395; pictures 

E-393-7. C-354. D-llOn. F-321 
P-1420 

Etiiiopia. pictures E-401, 402, 403 
eticiuette, some principles of dress 
E-410 

Etruscans E-412 
farmer 

Armenia, picture A-374 
Bavaria, picture B-83 
Belgium, picture B-113 
Cliina C-263 — 4, picture C-263 
Costa Rica, picture C-490 
France, picture P-263 
Greece, pictures G-192 
Hungary, pictuic H-448 
India, pictures 1-59, 61 
Japan, pictures J-299-300, 306, 323 
Ja\a, pictures E-206, T-29 
Manchuria, picture M-74 
Mexico M-197, picture M-IBS 
Palestine, picture P.46 . 

Peru, picture L-109 
Philippine Islands, pictures P-196 
Poland, picture P-342 
Portugal, picture P-379 
Rumania, pictures B-25, R-254 
Russia, pictiiies R-263, 264 
Tibet, picture T-129 

P'Cf'rcs A-65, 67, 

. frme P“ m“' 

T ugoslavia, picture B-22 

15-122/°"® 

feudal times. See in Index Middle 
AesCS. subhead ciothinc 
fireproofing F-92 

^^p”25olb®"* century, color pictures 
France, picture P-263 
medieval, pictures C-187-8 15-545 
146, E-318. M-2380. S-162 5-iof’ 
color picture B-233 ’ 

ISth century, picture E-3I9 
,6"* century, iiictiirc C-3B2 
^^S-162"*"*^^’ D-146, L-320, 

19th century, pictures D-147 C-294- 
Isapoleon. pictures X-6, 9. 10, 11 
F-263' ^''^'' P'c‘'<>-c 

galley slaves, pfcliirc S-195 

pictures B-BS; 
^azi troops, pictMJc G-lOO: aeth 
century, picture D-146 ' 

Pictures C-63, G-113 114 
gladiators, picture G-117 ’ 

Greece 

modern, pictures G-192 194 
Guatemala G-222. 

G-222-222^ 224/ C-m^L-llV^"^ 
®H-28S6-9^®'®"^® H-2881,, pictures 
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headdress. See also in Index Hats 
and caps 

Arab, pictures A-286, 289, 290 
D-140, P-44 
Belgium, picture F-57 
Burma, picture B-361 
China C-264, pictures C-265, 274 
EgiTit, pictures A-298, E-272-3, 
275-6, color pictures S-72 
Ethiopia. 7>fcfure E-401 
Flemish, 15th centurj’, color pic- 
tures P-25n-b 

France, pictures F-294, L-318. 319. 

:M-238o, X-7 
Germanj’, picture B-83 
India 1-62, pictures D-14/, 1-55, 56- 
7, 58, 59, 61, 62, 66, 685-9 
Indian^', North American: Apache 
color picture I-108c; Eastern 
Woodland, color picture 1-98; 
Hopi, color picture 1-106; Iro- 
quois league, picture I-108d; 
Plains, pictures I-106e, 110c, 
color picture 1-97; prehistoric, 
pirfure I-108e; Pueblo, picture 
1-95, color picture 1-97 
Indo-China 1-124, j^^cture 1-125 
Japan, picture J-302 
Java, picture J-325 
Korea K-65, picture K-64h 
Lapland, pictu7‘cs R-97, L-102, 

X-300 

Madagascar, pictures M-21 
Malay, picture B-255 
Mayas, pictures 1-108/ 

Mexico, pictures M-198, 207 
Xew Hebrides, picture P-3 
Russia, pictures R-264, 271, 272, 
277, 292a 

St. Nicholas, picture C-294 
Samoa, pictures P-3, 12 
Thailand (Siam), pUture S-169 
Tunisia, picture T-207 
turban, pictures A-32, A-286, 289, 
B-361, C-265, E-208, G-192, 1-56, 
59, 6B5, S-243 

historj’ C-356rf-/, pictures C-356d: 

dress D-144-7, pictures D-144-51 
Hittite warrior, picfuie H-385 
Hungarj*, pictures H-449-50, B-25 
hygienic H-S06 
Iceland, pictures I-ll 
Incas, picture 1-50 
India 1-60-2, pictures 1-55-7, 69-65, 
681>— 9, D-14/.* knob sandal, picture 
S-162 

Indians. Latin American 
Amazon basin, picture S-260 
Argentina, jiicturc A-337 
Bolivia S-264, pictures B-222a, 6, 
223, 224, P-142&. S-250 
Ecuador, ^jictui-cs L-110, 111 
Guatemala G-222, 222n, pictures 
G-222-222b, L-117, C-174 
Mexico, M-197, pictures M-197, 198: 
Aztecs A-543; Mayas, pictures 
1-108/, M-143a 

Peru S-264, pictines 1-50, L-109, 
P-161, 163, S-262 
Tierra del Fuego. pictures S-259 
Indians, North American 
Eastern Woodland 1-101-2, picture 
1-102, color j)icturc 1-98: Iro- 
quois, pictures 1-89, 108d; 

Menominee, picture I-lOO 
Mexico M-197, pictures M-197-8: 
Aztecs A-543; Mayas, pictures 
1-108/, M-14Sa 

Northwest I-106d— c; Nootka, pic- 
ture I-106C 

Plains I-104b, picture I-llOc, rotor 
picture 1-97: Blackfeet 1-1040, 
pictures I-104bj C-463; Kiowa. 
picture 1-95; Sioux, picture 
I-106C 

Seed Gatherer I-106b-c: Hupa, 
picture I-106h; Paiute, pictures 
1-93; Pomo, picture I-106a 
Southwest: Apache, color picture 
I-108c; Hopi 1-106, piefurr 
I-106e, color picture 1-106; Na’'- 
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constitution C-457, P-89 
farm clubs See tii Index Farm clubs 
organization and parliamentary pro- 
cedure P-89-90 
origin in coffeehouses C-376 
parliamentarv law P-89~91, table 
P-90 

women's clubs W-183 
CInb wheat, picture Vr-llG 
ChiJ (kloth) (German Klausenburg, 
Hungarian Kolozsvarl. Rumania 
industrial city 200 mi n w of 
Bucharest; pop 117 915 scientific 
and literaiw* center of Transylvania ; 
unl\ersity maps E-417. B-2S 
Clumber spaniel, dog table D-118 
CInnIac monks, an order of Benedic- 
tine monks founded at Clunj', 
France, picture M-358 
Leo IX and L-170 

Cluny (7:hi-U€'), town in e -central 
France; pop 3420 remains of cele- 
brated Benedictine abbev (910); 
seat of riuniac monks or Congrega- 
tion of Cluny. 

Cluny lace L-78 

Clunj Museum, fine old Gothic struc- 
ture in Pans, built in 15th and 16th 
centuries by Benedictine abbots of 
Cluny on site of ancient Roman 
palace Sec in Index Museums, table 
tapestrj picture T-13 
Clupeidae (kZn-pc't-dC), a family of 
soft-finned fishes comprising the 
herring. alew*ife, shad, sardine and 
menhaden. 

Clutc-li, automobile A-519-20, din- 
'jrams A-5ig 

oterriMning A-522, (lias, am A-527 
Cljae. Coiin Campbell, Baron. Sec iii 
Index Campbell Sir Colm 

Scotland e^tuair of 
■"■hich expands 'into 
bay oO mi longr 3n mi uide, part 
of Greenock near head of the estu- 
ary; AtT IS on e shore island^ of 
Great Cumbrae, Little 
cumbrae* maps B-321. 324 

^'‘alld in s u dotvs n. 

Zps B-32L ' 324 '° = 

Glasgow G-118, pictiiic S-BSb 
H ^ '’'■‘■'G horse 

H-42s“’ ‘ table 

cijmene aUm'i-ne), in Greek mv- 
Cl!mer^> mother of Phaethon P-^87 
O? n (1739-1813), signer 

born PbnSe?n"v lo^oPendenee: 
uorn ^miadelphia, member of th^ 
Second Continental Congress dele! 
nvll V’- Convention 

Cont;,’tution^"‘‘ States 

Signature reproduced D-37 

, G-ii-fcm-iies’tr«) m 

^uhigenia. Electra. and 0?lstesf 
Cljtie (7.*7tf'?-c or 7 tr, /-» s 

^ ebanSi:L;?‘'t'o -- 

CnoRsns (nos'its). also Knossne m 
eient capital of Crete; famed ?n 
Greek mythologj*: map a-27 See 
also index Aegean chtlizaiion 
Aegean remains C-Slo, A-305 A OQ 
pictures A-28, C-510 ’ 

Cu'itae, or Knnt (9g4_ 
103o), king of Banes and Morwe- 
C-117’ England 1016-35 

Conch, closed carriage. See also in 
/7tdcx Stagecoach; ^vagons 
Coach dog. Sec in Index Dalmatian 


Kej : eupe, at, fur, fast, vhcit, fall; 


Coachella (7:d-(i-c7ie7'{i) Vallej*, in s. 
California, joins Imperial Valley to 
nw, extensive date industrv: 
C-39, 40 

Coath whip, a snake S-208 
Coach-whip encttis>. See in Index 
Ocotillo 

Coagulants, in waterworks, chemicals 
used to purify water, common ones 
are ferrous sulfate and lime, ferric 
chloride ferric sulfate, aluminum 
«!ulfate. sodium aluminate and lime; 
V'-72 

CoaunluHon. clotting or curdling 
blood B-209, picture B-208: platelets 
and B-208 
colloids C-385 

Coahulln (7.u-t7-tre'7<7). Mexican state 
in n bordering on Texa.s, 58 062 sq 
mi ; pop 719.51S* cap Saltillo* 
map M-194-5 

Coal C-361— 70, 7)icfMrca C-361-70. See 
also 1 ft Index Coke, Lignite, Peat 
Antarctic depoMts A-260 
anthracite C-363 
bituminous C-363 
by-products C-370-1. D-165. 166 
cannel coal C-367. W-lOO 
conl-tnr products C-370-1 
coke C-380 
conservation C-454 
con<:umption C-368-9: steamship 
S-1 5 6 

e.nrlv u^e F-313 

formation C-361— 3, diaarams C-362: 
geologit al periods G-59, 56: North 
Amerio.'i N-264. .4-276; not .a true 
mineral jr-267: pe.-it P-108-9 
gas manufacture G-30. 31, F-74 
geologj- of G-39, A-276, C-361-3 
dinpranis C-362 
hard and soft difference C-363 
heat heating houses H-322, picture 
H-323 

lignite C-363: mining, picture N-292 
miners. living and working condi- 
tions C-3eS-6. 369-70 

M-270, C-361— 70, picinres 
C-361-9, E-3S4, 31-269, 1-29. 1-85, 
U-268, K-24 ’ 

Industrial Itevolutlon 1-132 
labor problems C-369 
overproduction C-369 
peril.s faced by miner.s C-367-8 
railroads in C-365 

powdered: for diesel engines D-90; 

turbine electric engines 

po\\ er .source F-313, ctinrt F-S14 
producing regions 
Africa S-243, C-434tf 
-Antarctic possibilities A-260 
Arctic regions N-304!> 

Australia A-484, N-18S 
Belgium B-111, picture B-113 
Canada C-88, 75, C-118 
China C-272 
France F-263 
Germany G-93 

Great Britain E-354. 1-132, X-1386 • 
f^cotl.ind S-63h; Wales W-3 4 
Japan J-307 

Mevico“3i!!2ol'’^- 
Chart U.S.. 

"'"P 

A iss: ^‘’hama A-116: Alaska 
A-133. Colomdo C-412- com- 
Tufn^o- "Ith c;,ait’K-2S0: 

ana ’"hi- 

Pmfnrc 1-85; Iowa 
3r“lD<;. K-13: 3tarylaiid 

0-373 ■’ Oklahoma 

H 07^- P-123-4, 

-11 Tennes'^ee T-58: Vir- 

3v"ioo ll't*®“’, Virginia 

Sag V-si/"''"" 

““v*” ®hips S-156 
tested bj X rays X-331 
trade names C-367 
water filter, use as ■W'-72 


COATESVILLE 

Coal Age G-59, 56. See also in In- 
dex Carboniferous period 
Coal gas, illuminating gas obtained bv 
distilling coal G-30. See also in 
Index Gas. for heating and lighting 
Coalition, union of several bodies; a 
combination of several parties into 
one government or an alliance of 
various powers or states. 

Coal oil. See in Index Kerosene 
Coal sack, black spot in ^lilky Wav 
caused by dust cloud, chart S-37'3 
Coal-tar products C-370-1 
artificial indigo 1-113 
benzene and benzol B-124 
carbolic acid C-119-20 
creo‘?ote C-510 
distillation C-370 
drugs r-371 

dyes r)-165, 166, C-370, 371, I-llS 

explosites E-458 

gas manufacture yields G-30 

perfumes P-148 

pitch T-15. C-371 

plastic materials C-371 

saccharin S-447 

sulfa drugs A-266-7, 0-424(1: for- 
mula*5, diapiams 0-424(7 
Coaming. Sec in Index Xautical 
terms, to57c 

Conniltas Dnin, in Puerto Rico P-433 
Coast, drow iicil. .‘scr lu /«(7ex Drowned 
coasts and valleys 
CoaKtal plain, uifr;) X-245 
Atlantic R-IBB, r-251, 269, 279, maps 
XJ-250 265 275 

Gulf r-251, 279, maps U-250, 274-5, 
277, 279 

Const and Geodetic Snrrej, ITnited 
Ptate«5 r-366 

flag F-130, co7or picture F-125 
method of surveying U.S. S-458 
safety work S-5 

Coast artillery. United States A-379 
guns .\-397 
Coaster brake B-142 
Const Gnard, 1’nited States 0-371-2, 
L-225-6, L-238 
academy C-371. jiicturc C-44S 
decoration of honor D-39 
flag F-130, color picture F-125 
safet> work S-5, picture U-SBO: ice- 
berg patrol 1-8, pictures 1-8 
war command C-371 
Women’s Reserve C-371 
Coast Guard Academy, Inited States 
C-371 

Coast liemlork. See in Index Western 
hemlock 
Coast Ranges 

Alaska A-130-1. map A-135 
Canada C-76. B-313, map C-80 ^ 

United States U-302. maps U-30(, 
303: California C-26, maps C-26, 
34-5; Oregon 0-408, maps O-40B, 
416; Washington W-34, mnp^ 
W-S7, 44 , 

Const rhododendron R-146, color 
pitfurc F-177 
Coat, a garment 
development of D-145 
Coates, Albert (1882-1953), English 
conductor and composer, born * t. 
Petersburg (Leningrad) of Enghsn 
father and Russian mother: con- 

•>. . _ . -r— 
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lamer ana i-kUssian inuiiici . 
ductor. Russian Imperial Opera. 
London Symphony Orchestra, ana 
Roval Philharmonic Societv: di' 
rector Philharmonic Orchestra. 
Rochester, X. Y.. 1923-2.5 ; exponent 
of Russian niu‘«ic (‘Pickwick’. *» ain- 
uel Pepys*. operas; ‘Launcelot, a 
symphony). _ ... 

Contes, Eric (born 186G). Engh® 
composer and viola player, bori 
Hucknall; known especiallv wr 
light, gay orchestral suites (‘Brign- 
ton’t ‘London*; ‘From Meadow t 
Mayfair’; 'London Again’); 
composed ballets and numerou 
songs. 

Confess ille. Pa., industrial city 39 mi 
w. of Philadelphia In rich agn- 
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COCKER SPANIEL 

Cocker <4panipl, dog D-110l>, color pic- 
ture D-113, tahlc D-118 
Cockle, bivalved inollusk, especially 
common in tropical \raters ; the 
European cockle (Cardiuvi eclulc) 
is a valuable shellfish. 

Cocklebiir, picture X-49. See also in 
Iixdcx Xanthium 
seedling, poisonous P-S38 
Cocknej, term of disputed origin 
used for a Londoner; now applied 
to uneducated Londoner and his 
peculiar accent. 

Cock of the rock. South American bird 
(^npico/a), about size of pigeon; 
orange-colored plumage; prominent 
cre.st: orange-red flesh; males woo 
female*: by dance*: and antics 
Cockpit. Sec xu Index Xautical terms. 
table 

Cockran, (William) Bourke (16.54— 
1923), American lawyer and politi- 
cal leader bom Ireland; member of 
Congre*:s. active in Democratic poli- 
tics; prominent orator of his day 
Cockroach, an inject C-373-4, picture 
C-372, color jncture I-154a 
Cocks<omh. an annual plant (Crlosta) 
of tlie amaranth family, flower 
heads either plumy or crested red, 
yellowL or purple, leaves sometimes 
colored 
Cocoa C-288 
Cocoa hatter C-288 
Coconut crab, or palm emh C-504 
genus C-505 

Coconut palm C-374-5, P-47, 50 pic- 
tures P-1, P-48, C-375 

X-316, piefiires C-374. 

oil F-45, C-375, C-473-6 

color picture P-8: 
Philippine Inlands P-199. 195-6 
pjctm-e P-200 
Cocoon (?;d-?.o«') P-438 
ant A-255, 256, picture A-254 
ichneumon fly, picture 1-164 
moth C-137 
Mllcw’orm S-182-4 
spider S-343 

picture B-368 
tribe of 

vatlpv ‘"‘"S ‘he 

iow e^r 

Cocos a.-o'kos) Island, in Pacific 
Ocea^ about 600 mi. s.w. of Pan- 
ama Canal and 000 mi. n. of Galap- 
belongs to 

Costa Rica; Msited by expeditions 
in search of pirate treasure s1m?o 

CTOUP "o?"o-' . , K*«^ling Isinna,. 

Sn'’SceanT" 

about 114 .sq. nii.; pop 

rJsSif S-gappre i'do": 

if)"T A *■ administration 

air base in n 
cSa Canal Zone just n e of 
Coldn; nearbv is tlip tAWTi 
Solito (pop. 1303) 

Cocteau (7.-o-7.-fo'). Jean (born 1891) 
French poet, essayist novelist and 
Playn-right; strikingly 
gently influenced young 
Of his time; F-290 '^^uers 

chief w'orks F-291 
Cod C-375— 6, F-114, picfitre C-37:; 
eggs 0-332 o/o 

fisheries: Iceland I-lOo; Labrador 
r'is: ->'^"foU"'>land X-139-40 

C-BB; Xonvay X'302, 3046 ’ 

haddock a relative H-240 
place in food chain, pi/'tnre F-loo 
C.O.D. system, of delivery 
origin E-458nr-6 

Coda. See in Imlex Music. taiJe of 
musical terms and forms 


Coddington, IVilliam (1601-78), 
American colonial governor, bom 
Lincolnshire. England; came to 
America 1G30; first governor of 
Rhode Island 1640; founded Ports- 
mouth and Xewport R. 1. 

Code, for signaling 3-179 
cable messages C-G 
semaphore p\rturcs S-178 
telegraph T-38. picture T-36 
Code, industrial, m U.S. R-206, 208 
Code, of law See also tn Index Law 
Jusfinmn J-367 
Napoleonic N-9, L-333, IV-lSl 
Code, of manners. See in Index Eti- 
quette 

Code, plumbing P-322, 323 
Codeiii (1 d'dt-in), a narcotic drug 
(Ci..HnNOi) composed of morphine 
methvi ether and the equivalent of 
a molecule of water in chemical 
combination X-13 
poi.sonmg, treatment P-341 
Codex (Icd’dcks), or codieilfns, ancient 
manu.vcript book.s B-231, 235, 236 
Codex SiimltieuH B-236. R-137. picture 
r:-l34 

Cod'iril. .addition to a will 'VP-lSl 
Codleilliis. Sec 111 Indcr Codex 
Codling moth, or coitliii moth. Insect 
parent of apple norm C-37G 
Cod.> , M tllfiim Prederiek- See in Index 
Buffalo Bill 

Codi, iV.vo . toH-n on Shoshone River 
in north, pop 3872. near Buffalo 
Bill Dam* ntop lV-322 
founded by Buffalo Bill B-342 
Coe College, at Cedar Rapids. Iowa; 
founded issi (incorporated 1R3I as 
Cedar Rapids Collegiate Institute) ; 
liberal arts 

Coediicafloii, in colleges U-402 
first I' 3 college to adopt 0-362 
Coclacantli (sC’la-kdntli), a fish F-IOS 
picture F-108 

Coelenferafn (si-len-trr-d'tn), or coel- 
enterates. animal phylum including 
coral, hydra, jellyfish, and sea 
anemone A-252. picture A-251 Jlef- 
erciice-Onttinc Z-3G4 
Coelom (st'Iom), body cavitv P-244 
Coerciie Acts, or Inlolerabfe Arts, 
denlnst American Colonies R-122, 

Coetir d’.licne (fcur tIn-Jdn'), Idaho 
cits- 30 mi. e. of Spokane. Wash,’ 
on lake of same name; pop. 12 198* 
lumber manufactures; farming and 
Buit-raising interests; fishing and 
bunting’ re*:ortr maps 1-20, U-252 
Coeur d'Alene Moiintnins spur of 
Rockies on n.e. border of Idaho* 

ehiTf'’ ‘nr Indian 

chief: vjap 1-20, picture W-48 


COHOES 

G-458, pfe- 


Key: cope, dt, far. fast, what, 


Coffee C-376^80, picfiirc'i C-377— 80 
adulterants C-379 
caffeine C-379-S0. T-30, H-304 
co^iomMi’'' required C-378 

d?sco™^^ 

roasting, blending 
C-379, picture C-377 
introduced into America C-378 
^locha and Java C-378 
plant C-S-^-O. picture C-377, color 
picture P-288 

B-287, 

Guatemala, picture G-222c 
poisonous drug in H-304 
powdered coffee C-379 
preparation of drink C-379 
producing regions C-378 379 sro- 
Brazil B-290. 292 Antral 

G-172. 175. G-222a. S-32- 
S C-388; Dominican Be- 

M H-245; Mexico 

p.264 ^ Pioneers used 

tea made from leaf T-33 
varieties C-380 


Coffeehouses C-376, 378, 
fare E-369 
Button’s, London A-18 
Cheshire Chee.^e, picture C-459 
Lloyd's of London originates in 1-170 
"Will’s D-157 

Cofferdam, a temporaiy dam D-10, 
picture D-10 

Coffeyville, Kan., city on Verdigris 
River near Oklahoma line; exten- 
sive trade; pop. 17,113; zinc oxide 
smelters, oil refineries, brick, tile, 
and clay plants; oil-field equipment: 
tnnps K-11, U-253 
Coffin, Charles Carleton (1823-96). 
author, born Boscawen, X. H.; war 
correspondent with Union armies in 
Civil War; writer of books for 
youth (‘The Boys of ’76* and 
‘Daughter.*; of the Revolution’). 
Coffin, Henry Sloane (1877-1955), 
clergyman, author, bom New York 
Cit5*; pastor Madison Ave. Presby- 
terian Church. New York City, 190^ 
20; president Union Tlieologienl 
Seminarj' 1926—45; moaerator Pres- 
byterian Church in U. S. 1943-44. 
Coffin. Robert Peter Tristram (bom 
1602), w'riter, teacher, lecturer, 
bom Brunswick, Me.; at Bowdoin 
College after 1934; Pulitzer prize 
(1936) for poetrj', ‘Strange Holi- 
ness’ (‘Primer for America’, ‘People 
Behave Like Ballads’, poetry; ‘Ken- 
nebec. Cradle of Americans’, and 
‘Yankee Coast*, books about Maine; 
‘Lost Paradise*, autobiography). 
'Coffin Tevt«»*. in ancient Eg>'pt E-2B6 
Coffman, Lotii<s B. (1875-1908). edu- 
cator, born Salem. Ind.; president 
University of Minnesota 1920-38. 
Coghlnn (kd^7dn), Ko«e (1851-1932), 
Irish actress, bom Peterborough. 
England; came to America 1872 
and made her debut at Wallack’s 
Theater. New York City; played 
Counte.ss Zicka in ‘Diplomacy’. 
Stephanie in ‘Forget-me-not’. I-ad? 
Teazle in 'School for Scandal'. 
Cognac (kdn-vdfc'), Prance, old town 
in s.w’. famous for brandy which 
bears its name; pop. 16,106; on 
river Charente: mop E-425 
Cogon (/.6-ddn’), two tough coarse 
grasses of genu.s Imperata; used 
for thatching in Philippine': : grown 
in some s. state*:, chiefly Florida. 
Colmn (7:6-7irin’), George M(ichapl) 
(1878-1942), actor, plaj'wright, 
producer, and song writer, bom 
Providence, R. I.; first ‘'tage ap- 
pearance at age of 9 in ‘Daniel 
Boone'; songs include 'Over There', 
sung widely during World War I, 
and 'I'm a Yankee Doodle Dandj** . 
Cohen, Octnio*. Roy (born 1891). 
w-riter, born Charleston, S. C.; best 
knowm for droll stories of Southern 
Negroes (‘Polished Ebony’; ‘Highly 
Colored’ ; ‘Black and Blue') : 
A-119-20 

Cohesion (7:6-7ie'c7j6)i), in physics 
M-142b^ /, pictures M-142b-c 
evaporation E-449 
in liquids L-262; surface tension 
Ij-262, diagram® L-263— 4 
Cohn (JcOtl), Edwin .To‘:eph (1892- 
1953), biochemist, bom New Tom 
City; joined faculty of Han'ara 
University 1922. professor awr 
1935; made important reseamhes 
in separation of blood fractions 
notably the isolation of 
Colin, Ferdinand Jolins (1828-* S) , 
German botanist, bom Breslau; 
often regarded as founder 
terioIog3'; showed how to 
life histories of algae and fungi, 
proved that bacteria are plants. 

Cohoes (l:d-7i6c'), N. Y.. manufactur- 
ing citv 9 mi. n. of Albany 
haivk and Hudson rivers and on 


Erie Canal; pop ". 21.272; abundant 

' ^ *ce, bit; row, won. fdr, not, do; ciire, bilt, rude, full, bfim; out. 
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Charles X-aicb cad I>SS 

home ia Bristol B-312 

ouoted oa* laetriciil forms P-335; 

rrocja Z1-3SS; Shake5j>eare S-127 
'n’ordsTTcrth and Yr-19S 
Coleridse-Taylor. Satnnel ( 1=75-1912 ), 
Kas’Iish composer, bom Lonucn: of 
African cesoent ttrougb father, a 
native of Sierra I>eo'ne: cantata 
'Hlavratha's We<ldin?‘ based on 
Loactellov's pc-ent; also chamber 
mnsic. rrorl-^s for orchestra, piano. 
Coles, George (ISIO-75). C^*adiaii 
statesman, t-cm Prince ^.Gtmrd 
Island: adverted “responsible jrov- 
ernmeni*’ a.nd vrorked for Confed- 
eration: member H-Ouse of Assembly 
2S42-d*: P-412 

Cclet {h'jV'ti, John f I4C7?— 1519 ), 
English iheolocian and educator; 
dean of St. Paul's, founder of St. 
Paul’s School. London 
friend of Era-mius and I^Xore ItI-391 
in Reformation R-92 
Colette (Ld-Irf'). Sldonle GabHrfle 
(p^n name Colett^r VTilly. later sim- 
ply Colette) (1S73-1954). French 
novelist- fir=t tvife of Henri de 
Jou\eneI: rrorks snbj^K^^e. subtle, 
penetmtincr. xruh precis^? style 
(“Cherie*: ‘Claudine at Schf-oV; 
'Mitsou' : ^en^, the Vasrabond of 
tore*; *Jnr.(x:ent TCife’). 

Colens annual or perennial 

plants of the mint family, grov n for 
their variegated foliasre: native to 
tropics of Asia: leaves, yellorr 
through purple: devrers. tiny, blue, 
in spikelike clusters. 

Carfax, Schnrler 55). joumal- 

isi. bom Xetv York Citv 
vice-president of Ui: Sec in /nder 
Tice-president, iaht? 

Colrate l.*niTer«ity, at Hamilton, 
X. T.: for men . founded by Baptists 
in 1519 but sorr noasectarian: uni- 
versity charter smar.ted l*4G:kr.otvn 
as 2iladis'"‘a ITniversirc’ until 1*51 
rrhea present name ms adopted; 
libera! arts. 

Colicroot, See in In^tc^ Star grass 
Colimy (7:o-U-n:'r}. Gaepard de. 
(1519-72), French Huguenot leader 
C-3S2, pj'cfnre C-SS2 
Henry of Navarre and K-SS9 
Colima (i*5-I^'Trja). 3iexico state on 
vr.-cenp^ coast-. 2C:-9 sn. mb: pop. 
112,375; cap. Colima (pop, 2’=.655): 
mep 51-194 

Col'll! Clout, poetic name for a shep- 
herd or countryman, used esp^ialJv 

by £.dmund Spenser. 

ColUenm. Fee in /nd’rr Coloss^^uni 
CoHa^e (I'd-75=h/, French 7.'d-7drh'> 
*" Jndej 

iiOnia-ge ; Photomontau#» 

Collamer, Jacob ( 1792 — ise 5 ) Isttcp^ 

sfatesman. bora Trov. x. T.; if s' 

coaare^Fman Ii?42 — ;9 7>o?iiaaFt€~ 
general ls4?-5o. r. s "^piiator 
1J55-53. Sec cijo in Inn--- Ststn- 

arvHal! (Verajoat), tali/ 

Collar boar. Sec in aaricip 

CoUard, (toIVrd;). a variety of j-taje 
grotva ia the soathem Uaired 
State?: 'Georrria co!!ards~ TVjpalar 
tyjie: vrhea yoang. it is similar 
m appearance and ta Vl*=- to teb- 
ba.g'e. 

Collared lizard I^2S3 
Collar indnstry, at Trov V Y T-tos 
C oUatcral. property pledarf 'as “.i. 
ennty for filling- flaanciai obPra. 
tion? B- 49 . C-Sio wLo.gii 

Collation, of bool-is, eratiiiaaUon of 
sicaatnres or pages to ascertain 
TThether a book is perfect; aI«=o the 
critical comparison of textsT in *a 
catalog, the statement of number 
of volumes, pages, illustrations, 
maps, plates, etc.: B-140 
CoIIrctinjr. hobbv iJc/crcTtcc-Outlinf’ 
^- 427-5 


butterflie? and moths B-3S7d— S 
buttons B-370, picltirc B-S72 
cedns 31-340: books about H-389 
dolls D-121— 2: paper dolls in na- 
tional costumes, J?<'/crence-OH(Ii;i« 
V-430 

p'^tter;* and porcelain P-401 
shells S-141 

stamps S-S63— 7, pfc'iirrs S-363— 7, 
V-42S: bool3 about H-3S9 
Collective barRaininp. Scc in Ind^z 
Labor unions, swWjccd collective 
bargaining 
Collective farming 
Kuncarj* H-44E 
Rumania n-253 

Russsa R-264, 269. A-70, piefnres 
R-264, 271, 276. E-430: farmers 
resist rollectivization R-290 
Tuuo’flavia Y-346 
Collective nonn« X-306 
Collectivism, in s<Mrioloay C-427 
College C-3S3— i. Xr-40O— 4, 7 >fcf«rcs 
C-383 — a. niso Fact Summary 

■vith each state article: c7so iti /n- 
tfr- individual cnlleues by name: 
University: nlsn subhcnd education 
under names of states 
agricuUura!: iforrill .Act E-256, 
.A-64; first, in Michigan M-2S0 
athletics .A-449-50 
baseball B-70 
boat races B-215 
boding B-270 

coat-hes and ef\ttiprr.ent T''-402 
footba.n F-226^4, pfr?tfrc.* F-225— 
34: band B-46?/. picture B-46c 
choosing a crdlege U-‘403 
clubs, fratemitie**. sororities U-402 
courses* adju-«tment to aptitudes 
r-403 

curriculum experiment E-251-2 
degrees U-400, 404 
development in C- S. E-243» U-402, 
M-140 

dictionaries R-SSf? 
earning one's ivay U-404 
entrance requirements C-3S3 
extracurricular activities U-402 
fraternities and s^^rorities U-402. 
Ffe also in Index Fraternities and 
sororitie«. tnlJe 
Income au-ards. chart E-259 
junior college C-383, E-256 
land grants. supp*>rt bv E-256 
libraries: Clanadiaa L-202; United 
States Xy-196-7 

origin and meaning of vrord C-SS4, 
U-404 

scholarships U-403— 4 
specialization, reaction against 
E-252-3 

state E-256, U-402 
teachers college E-25S-9, C-205 
technical C-400. 402 
'hiniversity" distinguished U-4D0, 
C-3S4 

value of college trainins U-402 
vocatio.nal education. Se** in Inde^ 
Vocational education 
vromen’s L:-402, M-140 
CaUere of. For names of colleges, see 
in Ir.deT the most significant part of 
name, as Painfic. College of the 
College of Cardinal*. See in Index 
Cardinals, College of 
College Part. Ga.. cirv ? mi stv of 
A.z}snts: pop. K5S5; Geor^'a ifili- 
tary Academy: mep G-76 
College Tart. 3Id., toTVn 5 mi. n.e of 
)Yacii?j,^on. D.C.; pop.ii.iTO; mop, 
nu^rf M-216 

University of ilaiylacd, piefnre 
34-121 

CoUeariate Cbcreh of St- Peter, official 
name of AYestminster Abbey. 
Conecabola fto-T^mT#o-7a), an order 
Oa izis^cts I-160a 

Coll^nl (7:5I-Ia-o’n€). Bartolomiaeo 
(^00-1475). Italian soldier of for- 
chieSy in service of Venice 


COLLOIDAL 

Verrocchio's statue S-7 Eo, 

E-444, S-78C 

Collie, a dog. color picture D-llSa, 
table B-llEs 
vrar service B-llOc 
Col'lier, Jeremy {1650—1725), Enr!i£a 
clergyman and pamphleteer 
denounces theater I>-133 
Col'limator, of spectroscope S-S32, 
diefjrcm S-333, picture S-333 
Colli ng«iTvood. N. J.- borough 3 zrl.s.e. 
of Camden: suburban residence 
community; pop. IS.^^CO: incp N-155 
ConingTvood, Cothbert, Baron (173(— 
l’=10>, Bridsh admiral; served at 
battle of Bunker Kill: distinguished 
himself at Trafalgar and assumed 
chief command at de?.th of Nelson. 
CoIlIogTrood. ChJtario. Canada, p^'rt cn 
Georgian Baj’ about 75 mi. n.v, of 
Toronto: pop. 7413; large steel 
shipbuilding yards and dry dc*;ks; 
wire nails and fence, four, lumber, 
canned gry^ds: map C-72 
Collin*, Joseph (1556— 2950), neurC'Io- 
gist. vrriter. bom Brookfield. Ccun.; 
cofounder Netv York Neurological 
In*=tjtute (’Disease.* of the Nenvus 
Fystem*: 'Sleep and the KleepTess'; 
*T^e Doctor Loo’^ at Literature'), 
Collin*, J(o‘^pli) I-an-ton (bom 1^95), 
U.S-Army ofheer. l»«m Neu'Orleans; 
commander 25th Division 1942-44 
(Pacific theater): command-r 7th 
Army Corp« 1944—45 (promineutia 
breakthrough e. of St. I») ; director 
of information. War D~parurent 
1945-47; deputy chief of staff 1947- 
4®: vice chief of sta^ 194®^?: 
Army chief of staS 1949-53. 
CoUin-.. Michael ( l«9v>-1922). Irish 
stP.tesman ; Sian Fein Tulnister c*. 
finance 1919-22: named chaim^ 
of proristonal government of Iris,* 
Free State Jan, 14. 1922 -.killed frou: 
arnbu.sh .August 22: I-230b 
Collin*. Tom. Scr in Jndeg Furphy, 
Joseph 

Collin*. Wilkie (WUliam) (l524-'9). 
English novelist, knoxm for ir^ 
dramatic mystery stories (The 
Wontan in White'; *Ti:e Mc<u- 
stone") : E-3S1 

Collin*. William (1721—59). U^gush 
Ivric p^i (‘The Pas,*icas ; We 
to Liberty'; We to Evening'; 

Sleep the Brave’); in later years 
became insane. 

CoIlin*ia. a genus of annual plants 
of the figvrort family, u^v^ to 
■vrestem North America. rjO«*c^ 
solitarv or in Tvhorls. mhJte threu-u 
blue, ose Up ot the jtea-Ehaped b.^ 
?om ia contrasiins: coTer: biC^y^ 
3rary fC. rerun) bse briufct 
•trith upper petal? -iivhite or p-jrp.is^ 
Co)Un»vlIIe. ni_ city S nii. r-e. o* 
Eart St. I/Dui?: pop. 11 .S 6 -: r’.cp, 
inset 1-37 

CoIIUlon insnranev. or iip«^( l»s«nsn«v 

Coll Island, Hebrides H-S2*. rsep 
B-324 

CoIIn<n"(toI-75'(Ie), C.. r.ea ^ 

Carlo Lorerzial (1?3!-5C’>- 
K^Iogna. Italy; authcr o. 
chio* 

'Pfnnochso', picture I>22-. 

CoUo'dlon C-3S4 
rayon uses R-Sl 
Collodion «)tton. See 

roxylin ers 

Collodion prov^*. photogTSpe^y f ~ 
Conoid, in chemistry C-3S4-5, 

C-385 
clay C-340 

gelatin G-S5 , ^ c 

protoplasm colloidal B-14a— 5 
rubber R-23S 

Colloi'dal gold, a solution o. 
tides in a solvent or a solid 


in Ir.der BT- 
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COLORADAS 

bird eggs B-173 
feathers F-47, B-177 
flowers F-168 
hereditj*, dtogravis H«S45 
Iea\es L-152-4 

Coloradns Man?:as (died 1863), 
Apache (Mimbreno) Indian chief, 
leader in raids (1835-63) on whites 
in Ariz., X. and w. Tex. Raids 
began after ^hite trappers and min- 
ers had killed members of his tribe 
to earn the bounties offered by 
3Jexico for Apache scalps. Wounded 
and taken prisoner after battle of 
Apache Pass; killed by his gruards 
Colorado (fcdl-o-ra'do), a Rocky Mt. 
state of IT S ; 104.247 sq mi , pop 
1,325,089; cap. Denver* C-401-15, 
maps C-408-9, 402, 405, i:-252, 

296-7, pictures C-401, 411-14 
agriculture C-411-12, 404 
archaeological discoveries F-209 
bird, state C-403 
Capitol. State, picture C-414 
cities C-412, 404, map videx C-407, 
410. See also in Index names of 
cities 

Denver D-73 

cliff dwellers C-347-8, C-411 

climate C-402, 403: rainfall R-71 

communication C-403 

Continental Divide C-402 

counties, map index C-4Q7 

education C-404 

elevation C-401, 403 

extent C-403 

Fact Summary C-403-6 

flag F-130, color picture F-126 

C-403, color picture 

S-384a 

forests, national and state. C-40S 
map C-405 

geographic regions in which situ- 
ated, maps V-SSO, L’-296-7: Great 
Rocky Jlountains 
Basins and 

Plateaus T;-299-301 
government C-403 

espedi- 

tion F-38; Santa Fe Traii F-41; 
gold rush C-401, 414 
Industries C-412, 404 

‘"c-4u" 1-251, pictures 

land use C-403 
minerals C-412, 404 
motto c-403 

“R-"l?il‘| ^loimtains 

nam^w nickname C-403 

nataral features C-401-2, 411, 403 
natural resources C-402. 412 40a 
occupations C-403 

other areas 

^ V-30^^"^ °° Gunnison X. M. 

Colorado X. M. N-3‘’ 

Dinosaur X. M. X-33 
Great Sand Dunes X. II X-3S 
Mesa Verde X’ P V-aalv . 

C-347-8 pmfiires 

Rocky jrountain X P. X-385 C-40'’ 
color picture X'-24 
Shadow Slountain X. R a X 
C-411, C-4145 - ■ A. X-38d!, 

Tucca House X. Jr. X-38d 
places of interest C-405, man r Aoa 
population C-402 403 ^ ’2° 

products C-411. 412 404 

Colorado River 

seal C-403 
song, state C-403 
trade, wholesale and retail C-404 
transportation C-412, 414, 403 
tree, state C-403 
woman suffrage lV-184 
Colorado, University of. at Boulder 
and Denver, Colo.; state control 
opened 1 877; arts and sciences! 

Key: cape, fit, far, fast, whot, fpll; me. 
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business, education, engineering, 
fine arts, home economics, journal- 
ism, law, medicine, music, nursing, 
pharmacy, physical education ; 
graduate school 
Korlin Library, picture C-lli 
Colorado Agricultural anil '^Techanlcal 
College, at Fort Collins, Colo.; state 
control; founded 1870; opened 
1879, agriculture, engineering, for- 
estry and range management, home 
economics science and arts, veter- 
inary medicine. 

Coloi-ado beetle, or potato bug P-392 
Colorado-Big Thompson project 
C-414a-b. T-251, picture C-411 
Granby Reseiwoir C-414a-l), mops 
C-408, C-414b 

Colorado ClilqaUo, or Little Colorado, 
river in Arizona one of chief tribu- 
taries of Colorado: nmp A-352 
Colorado College, at Colorado Springs. 
Colo., founded 1674; arts and 
sciences, fine arts, social sciences. 
Colorado National Monument X-S2, 
map X-18 

Colorado Plateau U-299-300 
desert, map D-73a 
Colorado potato beetle P-392 
Colorado River. Argentina, rises in e. 
slopes of Andes, flows se 620 ml. 
into Atlantic: maps A-331, S-253. 

256 i . » 

Colorado River, in western U. S.; 
flows 1470 miles through Colorado, 
I- tah, Arizona. and Mexico* 
C-414a-15, maps C-414b, U-252, 297 
pictures C-414a. See also in Index 
Grand Canyon; Hoover Dam 
California water .supply from D-7, 
A-283, pictures A-2B3 
^"^lo^ado-Big Thompson project 

exotic river D-73o 
hydroelectric power, map W-70 
river system, map U-266 
Colorado River, sometimes called 
Eastern Colorado, in Texas; flows 
900 ml. se. into Gulf of Mexico 
Matagorda Bay: maps 
L-278-9, 252-3, T-78 ^ 

Co^rado River Aqueduct A-283, 7nap 
C-414b, pictures A-2B3 
Colorados. political party in Uruguay 
U-407 

Colorado Srliool of Mines, at Golden, 
Lolo.; state control; founded 1874: 
professional degrees in geological 
geophysical, metallurgical, mining, 
petroleum, and petroleum-refining 
enBiiieering; graduate school. 
Colortulo Springs, Colo., city at foot 
of Pikes Peak, about 63 mi. s. of 
Denver; pop. 45.472; altitude 6000 
It.; health and pleasure resort* 
center for farming, gold and coal 
mining; airplane equipment, turni- 
raof; advertising film, plastics, 
^‘®l* PoGerj-; Garden of 
the Gods nearby; Colorado College; 

A°„^S States Air Force 

Academy: maps C-409, U-252 

rnlnra'i" c’/';"’’ hliie spriicc S-358 
Colorado State College of Edueation, 
at Greeley. Colo.; state control- 

a?hSo^^n'®edjcaHon!‘“'’"= 

Color blindnesH E-462 
at birth C-240 

A“/r4fe^ *" South 

Color fllm, in photography P-224-5 
Color organ, or clavilnv C-400 
color photograpy P-224-5, color pic- 
tures P-219, 220 .o.or jjic 

motion pictures 31-418 
relations of colored lights and plg- 
™ C-398, 400. "cofor pIcFiire 

subhead color printing 


COLUMBIA 

Color ring C-392, color chart C-S93 
Color television T-54c-d, picftirea 
T-54b, c 

Color wheels C-398 
Colosseum (7.*dl-d-se'um), or Coli- 
seum. amphitheater in Rome 
R-a97, map R-190, picture R-194 
Colo^'8inns, Epistle to the, the 12th 
book of the New Testament ad- 
dressed by Saint Paul to the Chris- 
tian.s at Colossae. 

CoIos'rI of Meranon M-169, E-280 
Colos'stis of Rhodes S-105, R-144, nic- 
ture S-105 

Colt, Samuel (3814—62), firearm in- 
ventor, bom Hartford, Conn.; laid 
in New York harbor (1843) first 
submarine telegraph cable 
revolver F-SO, pictures F-77, 1-137 
revolving cylinder rifle F-79 
Colt, a young horse, specifically a 
young male horse H-428 
Cotter, John (1775?-1813), American 
explorer and trapper; member of 
Lewis and Clark Expedition (1803- 
6) ; joined Jlanuel Lisa’s party and 
was sent (1807) as messenger to 
Indians south of the Yellowstone; 
traveling alone and on foot was 
first white man to explore moun- 
tains of Wyoming and the Yellow- 
stone National Park region. 

Colter, a knife attachment used on 
plow's to cut sod ahead of the 
plowshare and moldboard. 

Colton, Calif., city 3 mi. s.w. of San 
Bernardino; pop. 24,465; railroad 
yards; fruit packing and shipping; 
cement, plumbing fixtures: map, 
inset C-35 

Coltsfoot, a small herb (r»5sna<70 
Farjara) of the composite family 
used In medicine as remedy for 
coughs; has heads of yellow flow- 
ers, similar to dandelion. 

Coltsfoot, sueef. See in Index Winter 
heliotrope 

Coluber ikdVpi,i^her), a rat snake 
S.208 

Coliim. Pndraic (kdrum, pdd’rik) 
(born 1881), Irish writer, bom 
Longford. Ireland; associated with 
Irish Theater movement: his wife 
Mnrj Maguire Colum, Irish literarj* 
critic and author of ’From These 
Roots’; in U.S. after 1914 (‘Col- 
lected Poems*; books for children: 
‘The Children of Odin* and ‘The 
Golden Fleece and the Heroes Who 
Lived before Achilles*): S-405, 
L-273, picture L-274 
Colom'ba, or Colm, Saint (521-597), 
Irish missionary’ to Piets and Scot^ 
also called Columkille ("Colum of 
the churches"), for great number 
of churches and monasteries he 
founded; festival June 9 
Iona, prophecy concerning H-327 
Columbn, a constellation, chart S-379 
Columbia (from Columbus), the femi- 
nine personification of the U. S. 
Columbia. Mo., city near center.^lO 
mi. n. of Mi*JSouri River; pop- ^L" 
974; University of Missouri, Ste- 
phens College, Christian College- 
maps M-318, XJ-253 
university, picture M-322 
Columbia, Pa., commercial and in* 
dustrial borough about 26 mi. 
s.e. of Harrisburg on Susquehanna 
River, in tobacco region; pop. 

993 ; silk, stoves, iron and steel 
ucts; founded by Quakers li-o* 
map P-133 

Columbia, S. C.. state capital, in center 
on Congaree River; pop 
C-415-415G. S-284, maps S-29P-i» 
XJ-253, picture C-415 
Capitol, State, picture S-284 
Sherman burns S-294 ,, 

University of South Carolina u- 
brary, iJicturc S-293 
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COMMUNICATION 


Comic strip X-190 
modernized fable F-3 
Comines, Commines, or Commynes 
(h6~men') , Philippe de (1445“^- 
1511), French historian, born near 
Courtrai. Belgium; was adviser to 
Louis XI (‘Meraoires’). 

Comlnform C-427. See also i>i Index 
Communist Information Bureau 
Comino (7:d-mc'n6). Mediterranean 
island near Malta, about 1 sq mi ; 
belongs to British colony of Malta. 
Comintern (7.6wi-jn-fum') term popu- 
larly applied to the Third Interna- 
tional (Communist). Sec also tn 
Index Third International. Anti- 
Comintem pact 

Comlskey (/.6-mis'Ii). Charles Albert 
(1859-1931), baseball e^ecutne. 
born Chicago 111 Sec also m Index 
Baseball Hall of Fame, table 
Comiskej Park, Chicago, baseball field 
C-233 

Comitadji, band of Macedonian revolu- 
tionists M-7 

Comitia curiata (J.6-in\sh'l-a Id-ri-d*- 
fn). Roman assembly R-182, D-64 
Comitia tribu'ta, Roman assembly 
R-184 


Comity of nations 1-190 
Comma, punctuation P-436, 438 
Command and General ^taff College, 
at Fort Lea\enworth, Kan A-385 
Commander, in U S Xa\y X-89, 
tables A-384, X-89 
insignia, picture U-237 
Commander in chief, U S Army A-382 
Commander in chief, tJ ? Xa^■>’ X-89 
Commander Islands, Ru«:Man Koman- 
dorskie. group of islands in Bering 
Sea. belong to Rus'sia* map A-406 
fur seal® S-S8 

Commandments, The Ten, in Bible 
M-399 

Commandos (Portuguese meaning 
small band® of armed men), in 
Boer War guerrilla band® fighting 
again®t the EngU®h in "World 
War II bands of British \olunteers 
specially trained to raid inside 
enemy territorj* 

Commelinncene. See in Judex Spider^* 
wort family 

‘Commemorntlon Ode*, bv James Rus- 
sell Lov.ell L-338 


Commencement, in education 
college and unUersity U-402 
colonial colleges U-370 
Commendation, a condition of vassal- 
age m feudal times F-61 
Commendation ribbon D-38 
Commen'sal, a living organism which 
PJirtnership Teith another 
C.-504. See also in Index Svmbiosis 
Commerce. See tn Index Trade 
Commerce, Chamber of. See in Index 
Chamber of Commerce 
Coj^erce. Department of, U. S 
IT-365-7, R-223, U^t U-359 
building, map W-30 
Bureau of the Census C-168-70 oic- 
tures C-168 

B^eau of Foreign and Domestic 
Commerce U-366, T-166 
Bureau of Standards U-365— 6, W-87 
Civil Aeronautics Board R-205 
A-537: safety work S-5 

Survev i:-366 

pills 


Forei^-Trade Zones Board IJ-361 
con.oratio. 

Office of Technical Sen-ice T--3Ri 
trade-mark 

0-476 


Eecretatj- made Cabinet member 
1-4, 0-3 

Weather Bureau W-82, D-152, U-366 
Commerce Conrt, a U. S. judicial body 
of five created by Congress in 1009 
to enforce Interstate Commerce 
regulations: abolished in 1913. 


Commercial arbitration, among busi- 
ness organizations A-294 
Commercial art D-140d 
Commercial ns«»oclatioii^. See In Index 
Cooperative societies; Guild; Han- 
seatic League 

boards of trade B-213— 14, piefnres 
B-213: grain exchange E-227-8; 
records U-365 

Renaissance period R-107-8 
Commercial bank E-226 
Commercial correspondence L-173— 4 
Commercial geography. See in Index 
Trade* Transportation 
Commercial law , the body of legal 
rules and usages recognized as gov- 
erning trade 
banking B-51-2 
bankruptcy B-46d— 7 
boycott B-272 
coninration C-487, E-224 
license T-245 
liens C-510 
monopolies M-359— 60 
mortgages C-SIO. 508: chattel 
B-52; farm credit F-20 
neg‘>tiable instruments C-508— 10 
notes C-508, 509, 510: rediscounts 
F-50 

origin F-12 
pnrtner®hip E-224 
trusts T-201-2 
usury B-52 

Commercial paper C-509 
Commercial Revolution 1-128—9, T-165, 
166 

Commercial trentle® T-166 
China C-279-80 

Commine**. Philippe de. See in Index 
Comines 

CommK®ar (I*dm-f-5«r'). former name 
of minister in U.S SJi. government. 
Comml®«ioned officer® 
ranks and pay in U S Air Force, 
Army. Marine Corp®, and Xavy 
compared, table A-384 
U.S Air Force A-81-81n: insignia, 
pfcftircs U-238, 239 
U.S. Army A-383-4, table A-380; 
insignia, piclnrcs U-238; school® 
for A-385; uniforms U-235, picfiirc 
U.236 

U S Coast Guard C-371 
U.S. Marine Corps M-96-7, table 
A-384 

U.S. XavT X-89: Insignia U-239, 
pictures U-237; uniforms U-235, 
239, picture U-236 
Comml«i«Ion goveminent. In American 
cities M-450 
Committee 

club® and societies P-89-90 
Congress of the U. S. C-435a-6, fable 
C-435a 

Committee for Industrial Organization 
(C.I.O.) (official name after Xov. 
1938 Congress of Industrial Organ- 
izations) L-71. See in Index (Con- 
gress of Industrial Organizations 
Committee of Public Snfet>, French 
F-294, R-163 

Committee of tlic whole, in U. S. Con- 
gress C-436 

Committee on Public Information, 
U. S. (1917) W-235, W-148 
Committee® of Correspondence, com- 
mittees formed in American Colo- 
nies to spread Information and 
propaganda L-154, R-12-4 
Commode, a piece of furniture, pic- 
ture 1-185 

Commodity Credit Corporation (CCC). 

U.S R-205, A-69, U-365 
Commodity exchange. See iit Jndc:r 
Board of trade 

Commoditj Exchange Authority, U.S. 

B-214. U-365 
Commodity rates R-68 
Commodore, title used in U. S. Xaw; 
rank -was abolished 1899 but 1^ 
stored in 1943: fable >r-89 
insignia, pfeftire U-237 
Com-moJns. I.ncinB Aelins Anrelins 


(a.d. 161—192), Roman emperor aj). 
180-192, son of Marcus Aurelius; 
brutal tyrant; assas®inated. 
Common, Boston, famous park B-238, 
P-86a 

Common bond, pattern in brick lay- 
ing, picture B-304 
Common carrier, a person or an as®o- 
ciation of persons who carry, by 
land, air, or water, people or goods 
for pay, and who take responsibility 
for lo®s or damage in tran®it 1-198. 
See also tu Index Public utilities 
Commoner, The. nickname of William 
Jennings Bryan. 

Commoner, The Great, nickname of 
William Pitt the elder C-198 
Common-fern family, or Polypodia- 
ceae (jidf-i-po-di-d'se-c), a family of 
planks including maidenhair fern, 
spleenvrorts. walking fern, stag- 
horn fern, and Christmas fern. 
Common ion efrect. in chemistry C-219 
Common Ian, origin of. England 
E-361, L-139. See also tu Index 
Law, table of legal terms 
Common-law marriage M-101 
Common Pleas, Court of, in England 
C-500 

Common®, John Roger® (1862—1944). 
economist. bom Hollandsburg. 
Ohio ;profe®sor of political economv. 
University of Wisconsin 1904-‘?2 
(‘Trade Unionism and Labor Prob- 
lems*) 

Common®, Honwe of, in Briti®h Par- 
liament P-87-9, C-4, picture P-88 
hat etiquette H-282 
Common®. Ilon®e of, in Canadian Par- 
liament C-92 

'Common Rcbool Jonmal*, senii- 
monthly periodical edited (ISSS-ls) 
by Horace Mann M-81 
Common ®colop«. See fu Index Plant- 
hoppers 

'Common Sense*, pamphlet by Thomas 
Paine P-19&, D-32-3, .4-226o, Pic- 
ture P-19b 

Common stock S-398— S9Ba 
Common ®u®lik, animal. Sec in Index 

Common tern G-231, picture G-230^ 
Commons «iUb, in England (1649-59) 


E-S66— 7 

Cromwell, Protector C-516— 17 
Milton supports M-258 
i^ommonwealth Avenue, Boston 
Commonwealth Fnnd, established 194® 
by gift of Mrs. Stephen V. Hark- 
ne":® for general -n-elfare of Z"®”: 
kind : appropriation? for health an 
medical activities, war relief, chiia 
welfare, and education. 
Commonwealth of Australia, See i» 
dex Australia 
Jommonwenltli of 
also in Index British Common 
wealth and Empire c 016-- 

ITommonal living experiment® *“ "q- 
16. See also in Index 
Cietv; Brook Farm: ^ew Harmony. 
Ind.; Oneida Community 
Commune, in Belgium B-115 
Commune, in France, the 

of government, correspondin,, t 

towmship in U. S.; SoyemedbTf 
mayor and a municipal 
;;:ominnne of Paris re- 

arj' city J;.^^i:res. 

sponsible for September 
iJommune of Paris (1871) F-2/ . 

:ommunication - f^titline 

glfSlt?'. Scc'ifi^o KaTSjs 

with each state article; 
chief topics below: and b®™? 
countries, state.?, and provmc 
subhead communication ^ 

alphabet, developn^ent -y* * JliVs 
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T-155, dianram 1-152, pictures 
E-461, 1-155 
ant A-251 
dragonfly D-127 
drone bee B-96 

Componnd fracture, first aid F-96b 
Compound interest P-144b— 6, fjraph 
G-162, table P-145 
Compound leases Ij- 154 
bos elder M-82 

Compound microscope iI-232, 235 
Compound sentence S-101 
Componnd steam engines S-390 
Compress, cloth pad, sometimes medi- 
cated. applied to cause pressure 
TTound treatment F-965 
Compressed nir A-73. 74, 76. See 
also in Index Pneumatic appliances 
Compressed gases G-28. diagram G-29 
Compressed yeast Y-337 
Compression refrigeration R-94 
Compression nave, sound S-237, dia- 
grani S-237 

Com'promise of 1850 (U. S historv) 
C-429-30 

Calhoun's last debate C-25 
Clay author of C-429-30 
Fillmore supports F-67 
fugiti\e ^^lave provision C-332 
Pierce president P-251—2 
Tavlor president T-28 
Webster supports C-430 
Compsothlypidae(l*5mp-56f7i-IIp'e-dc), 
the wood-T\arbler family W-7 
Compton, Arthur H(olly) (bom 1892), 
physicist, bom Wooster. Ohio ; 
professor of phy.sics. Fniver^^ity of 
Chicago, 1923-45, chancellor of 
Washington University, St Louis, 
Mo . 1945-53, after 1953 distin- 
gui*'hed service professor of natural 
philosophy, vrith Charles Thomson 
Rees Wilson shared Nobel prize 
(1927) for discoveries in X ravs 
and radioactlvit>% and work on cos- 
mic rays P-235 

atomic-power project, tabic A-464 
Compton effect R-30/. pictures R-30/ 
Compton, Frank E(lbert) (1874-1950) 
publisher, bom Wisconsin Rapids, 
« ^ pioneer in planning and 

distributing reference books for 
home and school use; identified with 
publications since 1894: 

Compton, Karl T(aylor) (1887-1954), 
physicist, brother of Arthur H.* 
bom Wooster, Ohio; instructor in 
Woofer 

Jo??”!?’ physics, Reed College 
13I3-lo; professor of physics 

Princeton Universitv 1915-30 • 
,^I''s^=h:husetts Institute 
1930-45: chairman 
of Development Board 

ilthtarj- Estahlishment 
(Department Of Defense) 1940—19 - 
**'0 Corporation of 
o^ffter''f94r""“‘’'‘'= Technol- 
Compfon. Calif., city 10 mi, s. of Los 
^geles in oil .section; pop 47 991- 
OU tools, heaters, roofing, aluminum 
products; Compton District ?iniS 
College: map, inset C-35 
^°R-SBe'^ Pictured Encyclopedia' 
Comptroller A-7 

™ted States 

U-360 ^“ited 

Compulsory ^duration S-57 
Au*Jtralia A-482 
Central America C-174 
Chile C-256 
Denmark D-70 
Japan J-311 
New Zealand N-228 
Norway N-304a 
Panama, Republic of P-52 
Russia R-274 


Key: cope, at, for, fast, whgt, fpU; me, 


Thailand (Siam) S-170 
United States E-258 
Venezuela V-442 

Compulsory service, in army. See fn 
Index Conscription 
Compurgn'tlon, trinl by J-367 
Computing devices. See in Index Cal- 
culating machines and devices 
Comstock, Ada Looi«e (bom 1S7C), 
educator, bom Moorhead. Minn.; 
profe«Jsor of rhetoric and dean of 
women. University of Minnesota; 
dean Smith College 1912—23; presi- 
dent Radcliffe College 1923-43. 
Comstock, Anna Botsford (1854- 
1930), naturalist and wood en- 
graver. bom Otto N Y.; professor 
of nature study. Cornell University 
(‘The Pet Book’; ‘Handbook of 
Nature-Studj** ; with husband. John 
Henrj- Com‘=tock. ‘How to Know 
the Butterflies* and *A ilanual on 
the Study of Insects*). 

Comstock, Anthony (1844-1915). 
crumder against vice, bom New 
Cjanaan. Conn ; as secretaiy of the 
New York Society for Suppression 
of Vice and po.‘»tolTice Inspector be- 
came prominent for attacks against 
books pictures, etc. 

Comstock, .John Henry (1849-1931), 
entomologist, bom Janesville, Wis.; 
professor of entomology and gen- 
eml invertebrate zoologj’, Cornell 
University (‘Introduction to En- 
tomologv-*: ‘The Spider Book*). 
Comstock Lode N-126, E-458b 

dlscoverj* S-186, 188 

Comtat VenaUsin (7.*dH-fd t*C-nn-sd«), 
historic French province, map P-270 
Comte (7.*dnf), Auguste (1798-1857). 
French philosopher, founder of 
Positivist school of philosophy. 
See also in Index Positivism 
founder of sociology S-222 
quoted F-286 

Comes (7.*a*mns). in late Greek mv- 
thologj-, god of revelrj'; in Milton's 
poetic masque, enchanter, son of 
Circe, who. like her, offers a bru- 
talizing draft to travelers 

(7;o'ndnf), •Tames Bryant 
(born 1693), educator, diplomat, 
and ch€mi*:t, bom Borchoster, 
Mass.: professor of organic chem- 
isiry Harvard University 1929— S3 
president 1933-53: chairman Na- 
tional Defense Research Committee 
1941^6; U.S. high commissioner 
for Germany 1953—55; became am- 
bassador to "West Germanv 195S 
( Education in a Divided ’VVorld’; 
Science and Common Sense' ; 'Mod- 
em Science and Modem Man’) 
atomic-power jiroject. taVlc A-464 
quoted 1-138 

Con brio. See in Jiirtca- Music, fable of 
musical terms and forms 
Concave lens L-169, tltagram L-169 
reducing glass, diagram I.-1B8 
spectacles S-330 
Concave mirror M-295 
Coacentration 

memorizing requires M-170 
study requires S-433 
Concentration camps 
Xazi G-99 
Russia R-270 

Conrepcion O.-on-sep-se-j/on'), Chile 
Biver. 6 mi. from 
, j °f Concepcion; pop. 119 887; 
trade center for farm region; sev- 
eral times destroyed bv earth- 
quake: C-254, mops C-250, S-25S 
Concepcion (Tilta ConcepeiOn). Para- 
Paraguay River; pop. 

berVmU s-'253^^^^“^ 

Instrument 

boo ® hevagonal key- 

la bellows Eimi- 

lar to that of accordion, 
reed u^ed R-S8a 


CONCRETE 

Concerto ihon-chfr'to or 7:on-snr*/o) 
in mu«=ic M-462. See also in Index 
Music, table of musical terras and 
forms 

Concert of Enrope E-433, 434 
Concerto (a “large** or “great** 

concerto), in music, a concerto fea- 
turing a group of solo instruments, 
accompanied by orchestra; famous 
examples; the six Brandenburg Con- 
certos of Bach. 

Concert pitch, in music 31-4686 
Concession, a grant of land or 
propertv 

China C-279-80: Shanghai S-133 
evolution of a colony c-390 
Conch (7:dn7; or 7:5nc7i), a shell 
S-1396 

Concha (I:drtff'7:a), in anatomy, a 
spiral structure resembling a shell 
nasal concha S-192. See also in In- 
dex Turbinate bones 
Conchos (7;dn'c7ids) River, in n. Mex- 
ico, flows 300 mi. to Rio Grande; 
valley populous and well culti- 
vated: mops M-189, 194 
Conciliation, In industry L-74, A-294, 
295. »9ce also in Index Arbitration, 
indu*? trial 

Conciliation Service, U.S. A-295 
'Conciliation with the Colonies*, 
Burke's speech on B-358 
Concilium plebis (7:on-siri-i7m pltb'- 
is), assembly in ancient Rome 
R-183 

Conclusion, In geometry G-62 
Concoril, Mass., to\vn 20 ml. n.w. of 
Boston; many literary and histori- 
cal associations; pop. of town«hip, 
8623: C-430. mop, inset M-132 
battle of 14-178, picture C-430 
*Minute Man’, statue L-X78, F-284 
Old Manse, picture M-130 
Orchard House, picture M-130 
Sleepy Hollow Cemetery, picture 
M-130 

Concord, N. H.. capital of state, on 
^ierrimack River; pop. 27.953 
C-430, N.154, maps N-lBl. U-2S3 
Capitol, State, picture N-153 
Concord, N. C., industrial city 20 mi. 
n.e. of Charlotte In rich farming 
country; pop. 16,486; cotton goods, 
hosiery, lumber: map N-274 
Concor’dat, a t>*pP of treaty T-178 
French (1801) X-9 
Lnteran Treaty with Italy (1929) 
T-273, P-277 

Concordat of Worms (1122) H-S35 
Concord College, at Athens, W- 
state control; founded 1875; ar^ 
and sciences, education, mo«!c, busi- 
ness. vocational home economics. 
Concord grape G-155 
‘Concord Hymn*, poem by Emerson 
A-226C 

Concordia. Roman goddess of <^n- 
cord and peace ; her symbols, two 
hands joined and two serpents en- 
twined about a herald’s staff. 
Concordia College, at 

Minn.; Lutheran; founded 189i; 
arts and sciences. 

Concord stagecoach E-458c, pictures 
E-4586 

Concrete, a building material C-4S1 
4316, pictures C-431— 4316 
building construction B-S44, C-i^, 
C-43la-6, pictures B-344, 346a, 
C-431a ^ e 

cement C-164-7, pictures C-16^ 
dams D-10, 11-116. diagrams D-8-y, 
lie— 6, pictures D-8— 11 
fire resistance B-344 
flooring, in houses B-346 
home building B-345 
massive, in building B-S45 
nail, concrete, picture X-1 , 

precast C-431, pictures 
prestressed C-431a : bridge construe 
tion, picture C-431 _ 
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CONGREGATION 

Consrrepatlon of Missionary Priests of 
M. PnnI the Apostle. Sec in Index 
Paulist Fathers 

Congreftations, Roman, administrative 
commissions to aid pope P-65-6 
‘Congress’, P S warship, sunk by 
-1/cmmac M-347 

Congress, Continental. See in Index 
Continental Congress 
Congress, Library of. See in Index 
Library* of Congress 
Congress Hall, Philadelphia P-189 
Congressional Medal of Honor, I'nited 
States D-38, color picture D-41 
Congressional Record C-436 
Congressional Union, woman suffrage 
organization tV-i85 
Congressman at large C-435 
Congress of Berlin. Sec in Index Ber- 
lin. Congress of 

Congress of Indnstrial Orgnnirations 
(C.I.O.), a federation of indu'^tnal 
labor unions in U.S and Canada 
Headquarter.s TVasliington D C , 
president. Walter P. Reuther- 
L-71-2 

formation under New Deal R-209 
international affiliation L-75 
member.ship L-72 
Political Action Committee L-75 
Congress of Soviets, Russia. Sec in 
l7id€x .Supreme Soviet 
Congress of the Confederate States 
C-433 

conscription C-333. -iSSa 
in session at Monigomen.*. Ala. 
C-433a 

Congress of the United States, the 
legislative branch of the govern- 
ment composed of Senate and 
House of Representatives C-435-6 
pictures C-435, 435t) 

representatives 

t«.-435 

^tlcles of Confederation A-39S-6 
Capitol pictures ■Vr-29, 31, U-356: 
first Capitol, pu tnre t'-372 

^"^350-6, table C-435a 
institution prondes U-349-51 
House of Representatues C-435-6. 
also in Index Representatives, 
House of 

Impeachment 1-49, tJ-3S2 
'“tSft u-sss" H-421: 

lays, hw made C-435a, 436 nfc- 
tiires C-43511 ’ ' ' 

pohtmaj^ p.-irty in control of. tabic 

territorial delegates H-278 
territories U-353 

’^'enna. Sec in Index 
\ lenna. Congress of nacx 

Con-erere. R illiam (1670-1729) Enc 
hsh dramatisL one of CTeftelt 
writers of comedv; plots 
cate, characters often CTOEs*"nn.r 
heartless, hut brilliant Sross and 

■The , Douhle-DSr •Love"’"‘^f^:; 
Rove- -The 'tVav of the Worlc?- 
massed): The Mourning BridO : 

Congreve. Sir ITiHiam ( 177 a_igat,t 
English artillerist 48-8), 

rocket R-171-2 

Conirosia. a perennial plant (Cn.n 
cosin pugionformisl of the ca^LT 
weed family. naU^e to 
Africa; leaiys alternate, long^na^ 
ron , 3-sided. soft; flowers 
yellow, in clusters. 

Conic projection, of maps M-8S 
Conic sections, curves formed bv cut 
ting a right circular cone with a 
plane having one a:sis at right an- 
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gles to a perpendicular from the 
vertex to the base. Cutting parallel 
to the base gives a circle; cutting 
parallel to a side of the cone gives 
a parabola; cutting between these 
positions gives an ellipse. If the 
plane is parallel to the perpendicu- 
lar from vertex to liase but not 
through the vertex, the curve Is a 
hmerbola Discovered by Slenaech- 
mus (4th century b.c.); proper- 
ties elaborated by .Appolionius and 
-Archimedes. See also in Index the 
curves named above 
Con’ifers, cone-bearing trees T-I78, 
F-1B6 

classification T-185. F-186, P-2S9, 
295—6, color picture P-2S9 
geologic history G-S9. T-184 
not all evergreens E-4S0 
world distribution T-184 
ConJuEa’tion, of \erbs A'-449-50 
Conjunc'lion. in astronomy, the posi- 
tion in which two heavenly bodies 
appear nearest to each other. 
Coiijmirtion. in grammar 0-436. 

G-148-9, tabic G-148 
Conjunctivn. of eye E-459 
Conjnnctive ndterb A-23, C-436 
Conjiinctiic prononn P-417 
Coa'Juring M-37-40. Sec also in Index 
Alagic 

Conklin, Edwin Gmnt (1863—1952) 
biologist born 'Waldo. Ohio; profes- 
sor biology Princeton Universitv 
190«~33; emeritus after 1933; did 
important work in embr>*oIogy nnd 
c.'tology and in mechanism of her- 
edity and evolution. 

Conkltng, Gmcc AVnIcotl Ilnznrd (born 
1878), poet, bom Xcw York Citv; 
associate professor of Engli.sli at 
Smith College; instructed daughter 
Hilda whose ‘Poems bv a Little 
Girl' won wide praise ('Afternoons 
of April'). 

Conkllng. Roscoe (1829-88), political 
leader, bom Albany. X. Y.; strong 
opponent of civil service reform; 
with T. C. Piatt resigned U. S 
Senate scat as protest against 
Garfield's appointment in 
1881 of a political enemy; failed to 
obtain the “vindication*' of re-elec- 
tion: A-390 

Conn, Herbert AVillinm (1859—1917) 
mologist and bacteriologist, born 
Fitchburg, considered aii- 

Ihority on bacterlolopv of dairv 
products, 

Connanglit (l.dii'ot), Arthur, dnke of 
Knjjlish prince, sd son 
oi Queen Victoria; militarv officer 
commander in chief in Ireland and 
Mediterranean; governor teneral 
of Canada 1911-.I6; father of Ladv 
Patricia Ramsay (“Princess Pat*'). 
Connmipht, also Connacht, province of 
w Ireland; area 6611 sq. ml.; pop. 

4 4 1,69a: mop 1-227 
Connrant (kon’e-at), Ohio, iron ore 
and coal port in extreme n.e, on 
Conneaut Creek. 2 mi. from Lake 
P°P- 40.230; tin cans, machine 
O-s'ls sand: map 

Connecticut (/m-JictT-f.-nt). southem- 
m^ost Of Xew England states; SOM 
sq. mi : pop. 2.007,280; cap. Hart- 
C"';'4iC-437-51, maps C-444-5, 438. 

C-443, 437, 

agriculture C-438. 447, 440 
bird C-439 

Capitol State, picture C-448 
C^44?'44l' 

of citie^s^^' names 

Bridgeport B-312 
Harttard H-279, picture C-437 
Aew Haven X-154 v. 

'Yaterburv W-65 
climate C-438, 439 


CONNEMARA 

communication C-439 
counties, map index C-443 
education C-449, 440 
ele^ation C-439 
extent C-439 
Fact Summarj* C-439-42 
fiiAheries C-447, 440 
flag F-130, coior picture F-126 
tlower. Slate C-439 

C-441, map 

geographic region in which situated. 
maps U-250. 259; Xew England 
L-2o8-63 

government C-439 
historj* C-449~51, 442 
early settlements C-449; Xew 
Haven X’-154 
Pequot War I-llOa 
government, colonial C-450 
(Charter Oak C-450, picture C-450 
western land claims C-452 
Hartford Convention W-14 
industries C-437-8, 440 
land use C-439 
minerals C-447 
motto C-439 

name, origin of, and nickname C-437, 
439 

natural features C-438, 439 
natural resources C-438, 439 
occupations C-439 
parks and other areas C-440, 441, 
tnnp C-441 
people C-448-9 

places of interest C-441, 448, map 
C-441 

population C-439. 449 
product^ C-437-8, 440 
rivers C-438, 439 
seal C-439 

trade, whole-^ale and retail C-440 
transportation C-437, 439; parkways 
C-438, picture C-443 
tree C-439 

Connerticiit, rnirerplt.r of, at Storrs. 
Conn.; state control; founded 1681; 
arts and sciences, agriculture, 
business administration, education, 
engineering, home economics, in- 
surance. law. nursing, pharmacy, 
physical education, physical ther- 
apy, social work; graduate school 
Wilbur h. Cross Library* picture 
C-448 

Connecticut College for Women, at 
Xew London, Conn.; chartered 1911, 
opened 1915; arts and sciences, 
music. 

Connecticut Compromise, in U. S. 

Constitution U-S43 
Connecticut River, largest stream^ in 
Xew England: rises in n. Xew 
Hampshire, flows s.. forming bound- 
ary betw*een Vermont and Xew 
Hampshire; crosses Massachusetts 
and Connecticut to Long Island 
Sound: X’-144, maps C-438, 44^ 
M-124, 132, TJ-259, picture C-447 
flood F-14S 
Hartford on H-279 
^’alley C-438, picture C-447 
Connecticut State Society for Mental 
Hygiene M-173 

‘Connecticut Yankee in King Arthur s 
Court, A% by Mark Twain T-225 
ConnellsvIIIe, Pa,, city 36 mi. se. 
of Pittsburgh on Youghiogheny 


.. ,'ittsburgh on lougniogucu.. 
River; pop. 13,293; center of coal 
and coke regions; metal plants, suk 
mill, glass and macaroni factories: 
railroad shops; map P-1S2 
Connelly, Marc (born 1890), dramatist, 
bom McKeesport, Pa.; began as ^ 
porter on Pi(tshur<7h 
George Kaufman w'rote 
‘Beggar on Horseback*; Pulltzej 

prize (1930) for ‘Green pastures , a 

religious Xegro plav, 

Connemara (kdn-ue-niu'rn), Irela^. 
coastal district of w. County Gal- 
way; mountains contain 
eral deposits; famed for marble. 


, J 't, fern, there, fee, bit; row, won, for, not, do; cure, but. n/de, fyll, bum; 
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- CONSTITUTION 




CONSTITUTIONAL 

John Locke S-2S4 
Magna Carta’s influence 31-41 
rigitl vs flexible C-457 
state (U. S.) S-384!)-S, A-39S: 

counties, relation to C-498 
Constitutional Act of 1791, or Canada 
Act C-96, 97 

Constitutional Convention, T7.S. (17S7) 
TJ-S42-3 

Congress o£ the Tj.S C-343-4. 345 
Indeperdence Hall Philadelphia 
U-342, picture tj-343 
leaders U-342, V-490 
limited veto power given president 
V-46S& 

signing Constitution, picture U-341 
IVashington presides W-dfl 
Constitntional courts, U. S. C-SOO 
Constitutional Ian. defined L-139 
Constitutional monarchy G-146, D-6S 
Constitutional Union party, in U S 
P-359 

electoral vote, chart P-4085-9 
Constitution Da? 

Denmark F-59’ 

United States (September 17) P-57 
Constitution State (Connecticut) C-437 
Constrnctlon Battalions. See tn Jii- 
dCT Seabees 

Constructive play P-316 
Con'sui, Roman magistrate R-182 
Consular service. U. S. D-93, U-358-9 
exporters adtnsed by I-195 
Foreign Service Institute U-358-9 
immigration restricted by 1-48 
Consulate, French X-8 
Consnltin- engineer E-34S 
‘Consumer Price Index' L-279, S-SSSli 
graph S-3S37i 

tvage contracts tied to 1-145 
Consumer problems. .Vee also in Index 
Home economics 

ad\enising A-S^T, nxcture A.25 
bank deposit protection F-4g 
boycott "Weapon B-272 
budgets, household H-410, 

^’^^-87 |‘‘'‘"^hrds. U. S U.365-6, 

chain stores C-181-2 
co-operalhes C-469-72 

of L-279, graph L-27g 

B'342“''credif'’^ ’1°®" associations 

Federa'l ^"”0^ F-g 

Trade Commission F-50 
food standards P-442-3: bread E-"og. 

renuirem'ent^ 
i -216-17, H-302-3, chart F-211- 
e^gs. color pictures E-2685; meat 
.P'ofure 3I-156o .- ml^ 

,, asrainst A-25 F-50 
installment buying I-1G5-6, T-126 

marketing: E-227— 8 

’’T-44?-^^’ cosmetics 

silk, quality S-185 

Of E-2-’8-9 

T-2-S--5, cTian T-24c 
thrift T-125-6 “ 

MTool Products Labeling Act TV -133 
Consumera’ League. See in Inde- Va 
tional Consumers’ League 

tohJe 

Contact bed, a sewage filter S-lio 
Contact lens, for eye S-330 
Contagions diseases. See in inri. 

Disease; Infectious diseases 
"Contemporary.” as applied to furni- 
ture 1-181-2. pictures F-320 T^e 
C ontempt of court. See in Index Law 
table of legal terms c.aw. 

Contention, in debating D-27 
Continental Air Command, UR 
Force A-80 ’ 

Continental Association, in American 
Colonies R-124 rican 
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Confinental climate C-S49— 50 
Canada C-77— 8 
Russia R-258 
United States U-247 
Continental Code. See in Index Inter- 
national code 

Confinental Congress (U, S.>, First 
R-124. 125 

Carpenters Hall P-189 
leaders: John Adams A-13; Samuel 
Adams .4.-17; Patrick Henry 
H-340; "Washington W-20 
opening session, picture U-371 
Continental Congress (C. S.), Second, 
met Philadelphia May 10. 1775; for 
short period sat at York, Pa., and 
Baitimore; ended 17S1 with organi- 
zation of new gov'emment under 
Constitution: R-126, 128, A-395 
Declaration of Independence D-33, 
picture R-120 

lenders Samuel Adams A-17: 
Franklin P-280b,- Hancock H-255; 
Jeflerson J-332o, D-33; R H. Lee 
W^oQ " M-395; Washington 

teterans’ benefits provided for V-466 


CONWAY 


AREA OF CONTIXEN’TS 

_ Area Jk 

So Mi. 

. . .11,600,000 

Aniarctjca 

tvlKcen 5.000.000 and 6,000.000 
17J!On.OOO 

Ati.traba 2,948.356 

Uurope 3.900.000 

soctlt America 9.400,000 

South America 

between 7,200.000 anti 7.310.800 


Key: cape, dt, far, fast, whtit, fgli; j^e 


Continental Divide, op Great Divide 
watershed in Rockv Mt, region be- 
een streams flowing toward Allan- 
tic and those flowing toward Pa- 
cific; r-255. maps C-4i46, M-325o 
Colorado C-402, maps C-402, 408 
Montana M-366, maps M-374, 367 
^w Mexico, maps X-178-9, 171 
Wyoming ■W-315, maps ^-322, Y-338 
Continental drift theory E-194 
Continental flag (1775-77) F-130C. 

color picture F-12B 
Continental money M-335, R-126 
Continental slielf E-178 0-33'» 

F-isi: tldelands 
oil bill (1353). US E-287C 
Contmenm,^^s,stcm. of Xapoleon I 

masses of 

the globe, in modem geocranhv 
wramonly reckoned as 7. F^^arel 
Of continents, see table above 
compared X-247 
continental shelf E-17S 0-33” 

between. See in Index 
Geolog)’ subhead land bridges 
between conUnents vmges 

Origin of E-193— i 

Contlnnatlon schools S-58, E-255 
Continuity, or script 
motion pictures M-413 
radio R-48 

Continnons spectrum, of light S-331 
Taw ;-?9\ biternatioLl 

ConflnnouB ware, in radio R-34, 36 
Contour map iI-B9 
Contour plouin^ D-154 .ntVf, 
A-69. C-452d, E-217 ^ P'cdires 

Contraband of war 1-191 

Double bass 

W-lsrTiTure 


Contract, in law. See also in Index 
Law, table of legal terms 
negotiable C-509 
Contractor, clothing industry G-22 
Contralto, or ajfo, in music, the lowest 
female voice, diaxmam M-4681) 
Contrapositlvc theorems, in geometry 
G-63— 4 

Controller, in streetcars S-431 
Conundrums R-153 
Convection 

heat H-318, 321, E-344b 
meteorologj' 'W-TQ 
Convector, in steam or hot-water heat- 
ing H-325 

Conient, an establishment for women 
devoted to the religious life 
Middle Ages 31-358 
Convention, a form of treaty T-177 
Convention, in U. S. politics P-357-8, 
pictures P-358, 359. For national 
presidential contentions, see table 
on next page 

Chicago, convention city C-233 
Progressives attack system T-4 
Convention, The National. French as- 
sembly (1792-95) F-294 
Louis >r\'I condemned by L-321 
Napoleon save** X-7 
Robespierre R-163 
Convention and symbol, in map 
making M-91-91b, map M-91b, 
table M-91a 

Convention of Genocide, United Na- 
tions 1-191, U-242 
Conversation C-45&— 61, picture C-459 
bibliography C-461 
business interview C-461 
good talker, essentials C-459 
masters of the art C-458 
strangers, how to talk with C-469-1 
talking differentiated C-45S-9 
telephone etiquette C-461 
what to talk about C-460 
Con'rer«e. Frederick S. (1S71-1940), 
composer, bom Newton. Mass. (The 
Pipe of Desire*, opera; 'FllvterTen 
^^iIlion^ fantasy) M-466 
Converge College, at Spartanburg, 
S. C.; for women; founded 2SS9; 
arts and sciences; coeducational in 
music. 

Conserve theorems, in geometry G-63 
Converter, in smelting C-474, 1-243 
Converter, rotary, or rotary trans- 
former, for changing alternating 
current to direct or vice versa 
street railway systems S-431 
Convertible, automobile A-502 
Convertlplone, See in Judex Aviation. 
table of terms 

Convex lens L-169, diagrams L-165, 
169 

in spectacles S-330 
Convex mirror M-295 
Convolntlons, of brain B-280 
Convolvulnceae (?).(5n-i'di-r«-hVse-e), a 
large botanical family — the con- 
volvulus or morning-glory family— 
of chiefly twining or trailing 
with large showy flowers; 
abundant in tropics of Asia ^d 
America; several species, including 
momlng-glorj', cj-press vine, ana 
bindweed, are cultivated for orna- 
mental purposes, another special 
the sweet potato, for edible roots. 
Convoy, a naval force protecting ires- 
chant ships on voyages in time ot 
war, picture TV-254 
Conway, Hugh. See in Index Fargus, 

Frederick John ^ ^ , 

Conway, Patrick (1865— 1929). ban 
leader, bom near Troy, N. .5 
Conway, Thomas (1735— ISOO). 
lutionary TVar general, bom 
land; served in Continental am^ 

intrigued againstTVashlngton, who 

he considered less competent 
Gates; wounded in duel, went i 
France; later became governor oi 
French possessions in India. 


there, ice, bit; row, won, fdr, not, do; cure, but. rgde, fyll, bum; oat. 
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Cooner, Barbara (Mr?. Guy Miirchie) 
(bom 1017). artist, bom Broo'-tlyn, 
X.T.; received education at Smith 
College: studied etching and lithog- 
raphy at Art Students League: 
Sc-r\'ed in TVorric-n’s Army Corps 
(TV AC) in TTorid TVar II. She has 
illustrated the follovring books for 
children kAmencan Folk Songs 
for CThirdren* and 'Animal Fo^ 
Songs for CThildren’, by Ruth 
Seeger: 'Kildee nouse' bj R. G 
Montgnrrery: ‘Where Have You 
B^n’ by M W Brown 
Coonbound, dog D-llOb, fable D-118c 
Coon oyster 0-437— S 
Cooper, Edith Emma. See in Index 
Field, Michael 

CcKjper, James Fenimore (17f9— 1-^1), 
American novelist, famed for vivid 
stories about Indians and the sea 
C-4.68, A-226b, picfime C-46S 
Hah of Fame, telle H-243 
Cooper, Peter (1791— 1*=3). manufac- 
turer inventor, and philanthropist, 
bom Xew York City; made fortune 
in the manufacture of glue and in 
iron and steel worlis. influential in 
early development of cable and 
telegraph companies, presidential 
candidate of Greenback party 167G: 
founder of Cooper Union 
buiid« first lc<*orroti\e engine in 
U S. L-291, picture L-293 
campaign against Haves K-2QS 
Hall of Fame, table K-249 
Cooper, Thomas (1759-1539) agitator, 
scientist, educator and writer, bom’ 
We^mster England; moved to 
U S in 1794- practiced law and 
medicine , unsuccessful in politics. 
tum^'G CO teaching, became presi- 
dent of South Carolina College 
(now University of South Caro- 
lina) , his political pamphiet> highlv 
<»ntro\ ersial ( 70121:031 Rears'’* 
On the Constitution*. -Statutes at 
Large of South Carolina’). 
Co-operatire Commonwealth Federa- 
Canadian political 
party C-102, S-4S, 49 

Cooperative ex1en*>ion «ervice A-65. 

Seriic? Federal Extension 

Cooperative farms, in Mexico M-200 
Cnlted 

of America C-471 

Cooperative societies, associations of 
«n^ers or producers for bSJinJ 
or seUing commodities; C- 4 $a_ 7 o ^ 
agmcuitirral C-469 <- 

Canada C-S 6 
dairying D -3 

Deam^t A-63-70, D-70, C- 471 . 470 
farm loans help finance F -”0 
fmit growers P-304-5 c-^or 
K t^Pabiic of i-230 
Sweden S-464 

^-469-70. 471, 
t sovemraent aid F-oq 

nilding and loan association. B 3*0 

comers- co-operatit es C^eo-?^ 

credit unions B -53 
CMnomic democraev ascect r —1 o 
^ucation vital to 0 - 47 ^ 2 ^ ^ *< 1 -- 
Elizabethan actoi^ 

England C-46?, 470 47 '^ 

Europe C-471 

Finland F-71, C-472 

Iceland 1-9, 12 

labor banks B-53 

mutual insurance companiec l-ifi? 

mutual savings banks B-is" ^ 

national organizations C -471 

news bureaus X -192 

opposition C-471 

origin C-469. S -215 

patronage refunds C-469 

producers* co-operatives C- 46 <i- 7 '> 

retailer co-operatives C-470 " ** 

rules. Rochdale principles C -469 

Russian “artels” R-270 


Key: cape, dt, fer, fdst, what, fgii; 


self-help co-operatives C-470-1 
Sweden S-464, C-471. 472 
United States C-469-71. A-64, 66 . 
X-106 

wholesale C-470 

Cooper-IIewitt mercury lamp E-SIO 
Cooper River, S. C., stream 50 mi. long 
connected by canal with Santee 
River, maps S-283, 291 
bridge S^*‘r m Ir.dfx Bridge, tabic 
Santee-Cooper project S-294 
Cooper*^ Creek, or Barroo River, pji 
Australian stream rising in Queens- 
land and flowing into Lake E>'re. in 
state of South Australia: during 
rainy season rises 20 ft. and widens 
to 2 mi : dis^appears in drv season : 
mop A-4ES-9 

Conper’« hawk, or bine darter H-291, 
pu f liras H-292. B-159 
head, color picture B-176 
Cooper X nion. at Vew York City; 
founded 1F59 by Peter Cooper; tui- 
tion-free day and evening courses 
in art and engine''ring' free adult 
evening courts; museum of the 
decorative arts, 

Co-ordinatr clause, in grammar S-101 
Co-ordinate conjunctions, in grammar 
C-436 

Coorg (hiir^). state in s w India; 
area I5^C sq. mi ; pop. 229,405; 
cap Mercara rice, coffee tea 
oranges* map I- 68 c 
CooSa. a river in Georgia and Ala- 
bama,250 ml long, join.s Tallap^sa 
to form the Alabama: mops A-114. 
12S-7 

Jester bird called a “mud hen” 
C-472. R-57, picture R-57 
Coote (J.of). Sir Eyre (1726-83). Brit- 
ish soldier, captain of 39 th regi- 
ment the first British regiment 
(1754): joined CUve 
(I.oG) as major in battle at Cal- 
cutta; made lieutenant colonel after 
battle of Pla.csy: later lieutenant 
_ India: died at Madras. 

louve. or sucking louse 
picture P.79 

Cop, American policeman p.356 
Copaiba f/io-pu'bn). or Copalra. an 
oleo-r^in obtained from tropical 
American trees of the genus 
Oopai/cro /sometimes called copaiba 
balsam; transparent, yellow to gold 
m color; used in paints and var- 
nish; in medicine. especiall\- useful 
« a stimulMt and as a disinfectant 
inTanous diseases of mucous mem- 
branes. 

Copal resins G-232, P -41 
Copan (ho-pau') Honduras, name of a 
municipa! district and a village near 
Guatemalan border; monuments of 
are near the Ul- 
lage H-..16, mop C-172 

painter; known 

cillde"'^ m-'" portraits which in- 
clude King Edward VII. King 
George I. .Archbishop of Canter- 
bu.rr. Lord Kitchener. 

Cope Charles West (ISH-go) En-- 
^h miinten etcher, and illustrator 
‘’J’ Pirtiire 

Cope. Edward Drinker (1S40-971 
Paieontologist. born 
Phdadelphia; laid fonaditira f^ 
mc^em cla.ssificaUon of Bshes am- 
phibians and reptiles; d’d earlv 

teuaht English literatus Sd rhtH 

P-niversitv, ie/^ 
editor Edwin Booto^ 

Copeland Reader* 

Copeland, Royal S f usaa—ioq-x 
fj’.jrtoian and senator. UVueater 
:Mich.: professor of ophthalmolo^; 


COPPER 

tJniver.sitj* of Michigan. 3595 - 1005 . 
president Board of Health, \ew 
York City, 1915-23; U. S. senator 
from X. Y. after 1922, 

Copenhagen (ko'pn-hn'^y (Danish, 
Kobenhavn). canital of Denmark; 
pop. 763.105: C-472, maps D-7L 
E-416, 424 , P X. 

CHiristiansborg Palace, picture D -65 
Grundtvig “pipe organ” church, pic- 
ture E-346 

porcelain P-S98, 399, C-472 
Royal Library L-183 
Thor\*ald5en Museum T-123 
Copenhagen, battle of (ISOl^ B-37 
Nelson at N-109 
Copenhagen. I'nlversity of C-472 
electromagnetic discoveries of 
Oersted E-308 

Copepocl (kd'pe-pdd)^ a minute crus- 
tacean found in fresh and salt 
water 

place in food chain F-lOO, ptefure 
F-lOO 

Copernicus (kd-p^r'ni-kus), XleoUns 
(1473—1543), Polish astronomer 
C-472 

statue at Cracow C-506 
theory of planetary motion A-414; 
developed by Galileo G-5 
Cophetna (ko-/ef'ua), a legendary 
African king of great wealth who 
fell in love with the beautiful little 
beggar maid. Penelophon, and mar- 
ried her; story used by poets (Ten- 
nyson’s *The Beggar Maid*). 

Coping. See in Index Architecture, 
table of terms 

Copland (kop'Zcnd), Aaron (bom 
3900), composer, bom New York 
City: leader of group of modem 
composers; with Roger Sessions 
organized Copland-S^sions Con- 
certs to introduce new music; com- 
posed music for films and radio, as 
well as sjTTiphonlc works and chanj- 
ber music (‘Symphonic Ode’; *E2 
Salon Mexico’; 'Billy the Kid*: 
•Appalachian Spring*; The Secord 
Hurricane’; ‘The Tender Land*, 
opera). 

Coplej (?:dp*/r), John SingMon 
(1738—1815). portrait and histori- 
cal painter, bom Boston; painted 
John Hancock, Samuel Adams. John 
Quincy Adams, and many other 
tables of hi« time: went to England 
1774; painted portraits of English 
nobility 

portrait of Paul Revere P-SL color 
picture P-30 

Copley Square. Boston B-25S 
Copolymer (kd-pdri-nier), in chem- 
istry R-245 

Cop'pnrd, A(lfred) E(djrar> (bom 
3575), English short-story writer 
and poet, bom Folkestone. Eng- 
land; stories fanciful with lync^ 
quality ('Adam and Eve and Pmm 
Me’ and 'Collected Tales’, short 
stories: ‘Collected poems’). 

Coppee (I:o-pd*). Fmneoi« tdonaro 
Jcaehlm (3342-1905). French pcet. 
dramatist, and novelist, bom Pan s: 
called “poet of the humble”; wro^e 
sympathetically of worlang 
(‘Le Reliquaire’, a poem: ‘Le Phs- 
sant’ and 1*€S Jacobites*, play^. 
'Contes’, stories; Toute une Jeun- 
esse’. autobiography). 

'Coppelia*. a ballet I>-14h .--i 

Copper C-47S-5. pictures C-4<^» 
tables 31-176, P-151. C-2n, 214 
alloys A-173: aluminum A-1^; 


N-234, 235.' See else 
Brass; Bronze — cv^ 

ancient use C-473; Egypt 

A-301; Indiana, pfeture I-i?' ; 
Sinai mines M-271; Sumerians 


Sinai 

B-ea 
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CORDOVA 

C6rdo^n, caliphnte of, in s Spain; 
founded by Moors in 8th century, 
with city of C6rdova as center 
and 8 other cities subject to its 
monarch. M-389 
CorOo\an leather L-150 
Corduroy, a ribbed cloth of cotton 
velvet (from French corde du roi, 
kind’s cord) F-7 

Corduroy rood R-168b, picture C-84 
Corelli {ko-icVU), Arcangelo (1653— 
1713), Italian composer; founder 
of *‘Koman School” of violin play- 
ing; composed for the violin. 

CoreUi, Marie (1864-1924), British 
novelist; numerous melodramatic 
romances with religious or ethical 
undertone (‘Romance of Two 
■Worlds’; ‘The Sorrows of Satan’; 
‘The Master Christian*; ‘The Life 
Everlasting’ ) , 

Coreop'sis, a genus of plants of the 
composite family generally with 
opposite leaves and yellow or bro%vn 
and yellow flowers, includes calli- 
opsis; popularly called ticUseed 
planting oh tabic G-16 
Corespondent, in law. See in Index 
Law, table of legal terms 
Corfu (L6r-/o'), also KerUyrn (an- 
cient Corcyra), Greek island, most 
northerly of Ionian Islands, of 
strategic importance because of 
location at entrance of Adriatic 
Sea, 277 sq. mi , pop 106 593; 
olives, fruit, wine, honey; cap. Cor- 
fu, pop. 30.739- waps G-189, E-416 
Sheep in oU\e grove picherc G-191 
Corgi (bdr'f/O. Welsh, dog color pic- 
ture D-116, table D~118b 
Cor!, Curl r, (born 1896), biochemist, 
born Prague, he and his wife 
Gerfy T. (born 1896) became US. 
citizens 1928, both at Washington 
Univ, St Louis, Mo., since 1931; 
for revealing mechanism of enzy- 
matic synthesis of glycogen (animal 
starch), they shared 1947 Nobel 
prize in medicine and physiology 
with Bernardo A. Houssay who did 
research In a related field, 
Corinn'der. a spice S-339, 340 
Corinna (frd-rfn'^i) (about 500 b.c,), 
Greek Ijric poet, famous for her 
beauty and victory over Pindar In 
five poetic contests, 

CoHnfh (ko'rint), Lovis (1858-1925) 
German painter, exponent of Ger- 
man Impressionist school; work 
bold, well composed, and rich in 
color, suggestive of Paibens; painted 
]and.scapes. still lifes but especially 
celebrated for portraits, 

Cor'lntli, small state in s. central part 
of ancient Greece; chief city 
Corinth- viop G-197 
Corinth, or Korinthns, city in Greece 
on Gulf of 

G-m! isa “*’■ 

Acrocorinthus G-197 
Kives name to currants G-530 
in Peloponnesian War G-200 
Corinth, Miss , town in n.e. corner- 
w?; point in Civil 

Federals Slay 1862 ; 
Confederates repulsed bv Rosecrans 
October 1862: mops M-302, C-334 

""“le a!"map G-IbT 

Corinth, Isthmus of C-478 
canal C-478, picture G-190, See also 
in Index Canals, table 
Corinthian architPcture A-306 309 

C-478, picture A-308 ' ’ 

Corinthians, Epistles to, letters written 
to the people of Corinth by St Paul 
from Philippi C-478 
Corinth Ship Canal, Greece C-478 
picture G-190. See also hi Index 
Canals, table 

Corlnto (7,'6-rcn'f6), Nicaragua, town 
on Pacific, chief seaport of Nic- 

Key: cape, dt, far, fast, wh(it, f^ll; me, 
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aragua; pop. 4766; exports gold, 
coffee, sugar, hides, and wood : 
viap C-172 

Corlolanii? iTco-ri-d-UVnits) , Cnius 
Marcins (5th century BC.), Roman 
patrician, who, legend says, sought 
revenge for slights by leading an 
enemy (Volsclan) army against 
Rome, but relinquished vengeance 
at plea of his mother and his Avife; 
basis of Shakespeare’s ’Coriolanus’ 
chronology and rank of drama S-129 
Cork, maritime county of Munster, s. 
Ireland, 2881 sq ini.; pop. 341,284; 
chief ports Cork, Cobh: C-480, map 
1-227 

Blarney Castle, picture 1-226 
Cobh (Queenstown) C-372 
St Finbar’s Cathedral, jylcture 1-229 
Skibbereen. scene near, picture 1-228 
Cork, Ireland, city on s coast; pop. 

74.567 C-480, map B-325 
Cork, a bark C-479— 80, pictures C-479 
Portugal C-479, P-379 
sound ab‘^orbe(l S-237 
uses C-480: linoleum L-255 
Corkbnrk fir. Sec iH Index Alpine fir 
Cork elm E-335 

CorlisK, George TTenry (1817-88), 
Inventor, bom Easton. N Y.; im- 
proved stationary' steam engines; 
his great “Corliss engine” moved all 
the machineryat Centennial Exhibi- 
tion at Philadelphia (1876). 

Corm, a bulbifke stem B-348, pictures 
P-297, B-348 

Cormon (7:or-Jndn'), rcrnniid (1845- 
1924), French historical and por- 
trait painter, born Paris. ('Cain*; 
‘Victors of Salamls*; ‘Stone Age’). 
Cormorant, sea bird of the family 
Phalacrocoraculac ; found in North- 
ern Hemisphere; color blackish, 
length about 3 ft.; feeds upon fish; 
dives skillfully and uses both wings 
and feet In swimming under water 
trained to bring In fish, picture C-266 
Corn, or malre C-480-5, pictures 
C-481-5 

alcohol from A-145 
bread: pioneers P-263 
canned M-46, picture F-220 
cultivating C-484, picfiirc F-26 
dextrin D-77. S-382, diagram C-483 
dextrose S-446 

drought belt D-153-4, map D-16S 
ears C-48J, pictures C-483, 485, 

N-105: rows of kernels C-4B2 
fertilizers for C-484 
glucose, or syrup G-127, S-446, 

diaprawi C-483 

grain elevator G-147, picture G-147 
grinding, primitive, picture 1-92 
harvesting C-484, pictures A-64. 

1-29, color pictures F-34a, U-248 
hybrid C-483. pictures C-4B1 
Indian cultivation C-480, 482, 

M-143a— 5. 7Jic/iire C-485 
inthi.strlal ii.ses C-484— 5, diagrayyi 
C-483i alcohol A-145; dextrin 
D-77, S-382; rubber substitute 

C-484 

kernel C-482, 484, S-98, diagrams 
C-483, 484, pfefure S-97: products 
from, diagram C-483; sprouting of. 
inctiire P-396 

culture based on M-143b 
oil C-484, P-45, diagtafu C-48S 
origin: ancestry C-480— 2 
parched, Indian method C-464 

diseases C-4B4: chinch bug 
C-287, pictures C-2B7; European 
corn borer 1-163, picture 1-162; 
W picture E-297; Aveevil 

ture' F 340^® 

pioneers,' staple food P-2B3 

plant described C-482 

^*X-63^ C-484: corn planter, picture 
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popcorn C-486, picture C-485 
producing regions C-480, 485 
Mexico M-199, picture M-192 
South America, pictograph S-246: 
Argentina A-334 

United States U-284, C-480, map 
U-288: Illinois 1-27—8, picture 
1-29; Indiana 1-72; Iowa 1-207-8; 
Minnesota M-277 

production; machinery affects A-59, 
61, picture A-64, color picture 
F-34a 

products and uses C-484-5, diagram 
C-483 

root P-292, picture C-4B2 
rotation of crops C-484, F-25 
rubber substitute C-484, diagram 
C-483 

seed selection C-483, pictures C-481 
seed stores food for plant, picture 

silage crop S-186 
soil for groAving C-484 
starch S-382, C-484, diaffram C-483 
sugar C-484, G-127, dtapram C-483 
sweet corn M-46, C-482-3, 485, pic- 
ture C-485 

syrup, or glucose G-127, S-446, 
diopram C-483 

tassel and silk C-482, picture C-483 
u.se of word in other countries C-485 
A’arietles C-485 
yield per acre C-483 
Corn, a thickening of the epidermis 
H-426 

Coninccne. See in Index Dogwood 
family 

Conmro (7;dr-«n'ro), LoiIoaIco, or 
Luigi (1467-lv566), Venetian noble- 
man AVho practiced and wrote of 
temperate living as means of pro- 
longing life after almost losing his 
OAvn at 40 (‘Essay on Temperate 
Living’ ) . 

Corn Brit. In U. S. C-480 
Corn borer. See in Iitdcx European 
corn borer . . 

Corn rtnnce, of North American In- 
dians, color picture 1-97 
Cor'nrti, part of the eye E-459, 46J, 
dini/rnm E-459 
surgical transplantation E-462 
Corn cnrAvorm, the larA'a of a 

(Hcliofhve nrmifjer), also called to- 
mato fruItAA'orm, tobacco bud- 
worm, and cotton bollworm, de- 
pending on the various plants it 
infests; larv’ae on com first eat 
the leaves, then the ears: pupation 
occurs in the ground; Avinter plow- 
ing in north kills many 
CornrUlr (k6r-ud'yu), Pierre (1^0^ 
84), dramatist, "father of French 
tragedy" C-485— 6 
Racine compared with R-24 
Corne’lln (2d centurj’ 

matron, daughter of Sciplo Air - 
caniis. mother of the Gracchi. 
"These are my jewels, she saia. 
showing her children to a fr 
Avho asked to see her ornimients. 
CornelluR (fcdr-ndTd-na), Feter 
(1784-1867), German J-t, 

vivefl mural paintinK and 
Munich school of art ( Last Juae 

CoTneU-.^Erra (1807-74). philon^ro- 
pist. born Westch^er Landing 
N.T.; helped found 
Telegraph Co ; endowed (180&) 
Cornell University. 

Cornell, Katharine (born 

lean actress, born Berlin, Germa 
of American parents; niarrie 
Guthrie McClintic 
New York City WIT ('Candida. 
‘The Green H^f; ‘The Age^f Inno__ 
cence’; 

‘The 'SVingiess Victory’; 
and Cleopatra’) , , 

in Sophocles' ‘Antigone , 

T-113 


een ±iar; xuc 

uence ; ‘The Barrett® ; 

SireeC^ ‘Alien Corn;j_Sain^Joa” 


picfiire 
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CORRODENTIA 

Orange, X. J.. 1S66-76; bishop of 
Newark. IS 73-80; became arch- 
bishop of X. Y. 1885, 

Corroden'fia, an order of insects con- 
sisting of the psocids and tlie book- 
lice: I-160a 

Corro'sion, the wearing a\^aJ* of 
metals or other materials by chemi- 
cal agents, as in the formation of 
rust. In some manufacturing proc- 
esses acids are used as corrosive 
agents as in the etching of copper 
plates with nitric acid, or of glass 
with hydrofluoric acid: R-296-7 
alloys that resist A-172, 173, B-329 
C-300 

copper C-473 

hard rubber resists R-241 
Corrosive poisons P-340 
Corrosive sublimate. See in Index 
Mercuric chloride 

Corrupt bargain, charge made bv 
Jackson against Clay C-341 
Corrupt Practices Act, in U.S. P-358 
Cor'snir (from Latin citrsits. meaning 
course or run), French name for 
Barbary coast pirates P-272. See 
also in Index Barbarj* States, snb- 
head pirates 

Corselet, ancient armor A-376 
Cor'sica. Mediterranean island and de- 
partment of France; 33 BT" sq mi 
pop. 287,673; cap Ajaccio: C-488* 
maps E-41S, 419, 1-262 

C-488: revolts against Genoa 

tj-SB 

policeman, picture P-356 
sheep S-136 

Corsica'im Tex oil and farm center 
o- mi. se, of Dallas, pop. 19.21 !• 
hiachine-shop product.^ 
“aoJiinerj-: maps T-So', 

Cort, Henry (17t0-1600), Ensllsh in- 
yentor and ironmaster 1-247 

Caspar 

er explor- 

Cortes (kor'liis) national leeis'ative 

CTa V "■ copiposed mainlv of 

B^l8i,x-nT 

Silent areas B-282 
Cortex, of tree*;, the hark P-29‘’ 

Fernando "(U85- 

of M4x!?o"c 48S"’''"-, 

Az^ecs^and A-542, C-^Ss'T v?ctTc 

Balboa and B-20 
Central America C-176 
chocolate demanded from ■^Tnn♦^» 
2uma C-289 Monte- 

nSrajH-ll'f 

‘^0*141^'’"^’''’™ to Slexlco 

^ ™vered'""bs-'- 4" oar. dis- 

(T7lS-lsi3^ ^T??rr®'’tnra Corti 
E-171 anatomist 

‘'‘’;olorpi^frr"‘"3’}!45”6 . 

Ruiy Co'rtfnS, Adiifo 
'^‘h-’ 4?5,'426 '""’*’•’“"‘1 E- a hormone 
Cortissoz (tor-fe'sSz). Koral dorn 
ISfS). art critic, bom xL^^To^i: 
City; art editor Xetc Tori- 
Tribune rAiigTistus St. 

Arn. 'I’ersonaliUes in 

Cortland. X'. T.. manufacturing cento. 
31 mi. s. of Syracuse; p4p 
mre and wire poods, motor trucks!' 
wallpaper, machinerv, boats- smte 
Teachers CoIIeire: map X-205^‘ ‘ 
Cortona. Italy, town 50 mi. s e of 
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COSTA RICA 


Kej-: cape, at, tar, fast, tvhpt, foil - me 


Florence: pop. 30.000; medieval 
castle and churches: remains of 
Roman baths and other antiquities 
Fra Angelico Madonna, picture M-25 
Cortot (kor-to'), Alfred (born 1877), 
French pianist, born Switzerland; 
foremost pianist of French school. 
Corona (l:6r-on'pa). I.n, Spain, sea- 
port on n w. coast; pop. 133,844, 
with suburbs; sailing port of ‘Tn- 
vincible Armada" (1386); repulse 
of French by British under Sir 
John Moore in Peninsular War 
ISOS: maps S-312, E-425 
Corun-dum, an oxide of aluminum 
M-262 

emery, an impure varietj- E-339 
rubies and sapphires a form of J-350 
Cortiiilis. Ore., city on Willamette 
River, 28 mi. s.w. of Salem ; in agri- 
cultural and lumitering region; pop. 
10 207; Oregon State College; maps 
0-416, L'-252 

Corvee (hdr-id'). forced labor on 
public works: developed under 
Roman Empire; important feature 
of medieval feudal system ; gener- 
ally abolished with serfdom; sur- 
vived in Austrian Empire until 
revolution of 1848. 

Corvette, small, fast ship, named for 
corvette of old sailing navies, which 
w,as a flush-decked vessel next 
below a frigate in gun power; pic- 
ture W-254 

Corvidae (tdr'ri-de), a familv of 
perching birds, including ravens, 
crows, jays, and magpies. 

Corvinus. Sec in Index Matthia^s I 
Cor'vu*?, a constellation, charts 8-376. 
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Corvus, crow genus of family Cor- 
vtdae C-518-19 

Coruin, Norman Leu Is (born 1910) 
radio script wTiter and producer! 
00^ Boston, Mass.; pioneer in 
radio a.s instrument of literary ex- 
pression ('Thirteen by Corwin’ and 
More by Coi^vin*. radio plays; ‘On 
a ^ote of Triumph’, radio script), 
iilinra Johnson (1620-92) 
classicist, boni 
Devonshire classical master at 
i^on for 2o years; fame rests on 
Heraclitus ; verse rooted in Greek 
and Latin tradition Clonica’). 
Corjbnntes (fcdr-i bdn’tcz) mythical 
goddess Cybele^whom 
thej honored by frenzied dancin- 
m mountoins and woodlands to Urn 
hutes. tambourines, and 
cymbals; R-132 

Cory dabs tko-riil'd-Iis') , a genus of 

lamil}. Leaves Hneiv diiided- 
dowers yellow, blue, or purple- 
native to Xorth Temperate Zone. ' 

' '"OBC 25 mi. w. of 
Louisville, Ky.; pop. 1944; capital 
of Indiana territory 1813-16- state 
capital )616-25.- map 1-79 ' 

m a'*"-® Pastoral po- 

*^“'5nate a shepherd or a 

“i.Tnd'Vn^e".'’-'' 

Corydora, any of several species of 

o7’srath”a’ >>o'onging to familv 
ot bourii American armored cat- 
fishes. CamcJithpUlae. 

Corjplicne, llnlpliin, or dorado a 
bony fish exhibiting beautiful 
changes m color when dying D-l^s 

Sid"’ same for common 

00^'- f r common 

^ in ^‘ahan Coo (i.-o-5), island 

m Aegean Sea, w. of Asia "Minor 
group; area iii sn 
mi ; pop 18,545; in ancient times* 
became famous for temple"^ of 
Ae^ulapius; birthplace of Apelles 
and Hippocrates; archaeological 
findings; ceded by Turkey to f^y 


after World "U’ar I ; ceded to Greece 
under treaty signed in Paris 1047- 
exports grapes and sultana raisins- 
??iaps G-189, 197 

Cosecant ( ho-sC'hdnt), in trigonom- 
etry T-188 

Coscgniiia (7.o-S(l-pice'«n), Mount, 
volcano in n.w. Nicaragua; 38no ft 
high; eruption 1835: picture C-173 
Cosette (A'd-reP), litOe girl in Victor 
Hugo’s ‘Les Mis^rables’ H-442 
Co^g^a\c, Willtam Thomas (bom 
18S0), Irish statesman, bom Dub- 
lin; became leader in Sinn Fein 
movement; three times arrested 
and once sentenced to death; presi- 
dent Executive Council of Irish 
Free State 1922-32: 1-2306 
Coslioc'ton, Ohio, center of a coal, gas, 
iron, and oil region. 69 mi. n e. of 
Columbus; pop. 11,675; advertising 
novelties, potterj', iron pipe: map 
0-356 

Co^1mo dp* Medici (kd'ce-nio dd tnn’- 
de-chc) (13S9-1464), Florentine 
banker, political leader, art patron 
M-163, picture M-163 
library, founds L-183 
CoHimo I de* Medici (Cosimo the 
Great) (1519—74), grand duke of 
Tuscany (15C9-74) M-163. See 

also in Index Pitti Palace 
Cosine (7:6'sin), in trigonometry 
T-1B8, diagrams T-188 
Cov lettuce, or romnine lettuce, a va- 
riety of the common lettuce (Loc- 
tuca sativer, N-ariety lonr/i/ojia) dis- 
tinguished by the long, narrow 
leaves, uncurled, that form the coni- 
cal-shaped heads: picture L-175 
Cosmnti work, a decorative art created 
by artists of the Cosmatl family in 
Rome in 12th and 13th centuries; a 
kind of inlay made by combining in 
geometrical design mosaics, bits of 
porphyrj’, colored marbles, etc., 
found in ruins of Rome; used In 
churches, interiors, and furniture. 
Cosmetic** 

care of the skin H-306 
law governing P-443 
**Co!»mic” rare L-lll 
Co^ml^ rays, highly penetrating ra- 
diations. reaching the earth from 
outer space; R-31— 2, E-344& 
cloud chamber, picture R-31: track 
pieftn cs R-32 

detected by electroscope E-315 
hazard to life in space station S-310 
Co«.mldltim, a genus (TheJcspcrt/ia) 
of annual or perennial plants of 
the composite family, closely re- 
lated to the coreopsis; flowers 
bright yellow’ with a circle of 
orange around tlie disk or entirely 
browmish-purple; native to western 
North and South America. 

Cos’mo*., asterlike plant C-489 
Cov'sacks, a Slavic people in Russia, 
daring, cruel, splendid horsemen 
C-489-90, R-262. piciiire R-257 
Costa (7;ds'f«), Joaquin (1841— 1911)« 
Spanish author S-327 
Contain (7;ds*f«n), Thomas B(erfrain) 
(born 1685), American wTiter, bom 
Brantford, Ontario, to U. _S. 1920, 
became citizen 1941 (historical 
novels; ‘The Black Rose’. ITlte 
Moneyman', ‘The Silver Chalice ; 
history: ‘The Pageant of England 
series, ‘The "VThite and the Gold )• 
Costn Mesa, Calif., in Orange County, 

31 mi. s e. of IjOs Angeles; pop* 
11,844; Orange Coast College: map, 
fnsef C-S5 

Costn Rica (kds'ta re'7:a), republic 
of Central America; 23,000 sq. nii., 
pop. 800,875: cap. San Jose: 
C-490, maps C-172, N-251, pif‘ 
fares C-490, T-170b. See afso tn 
Index Central America 
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COTTONY-CUSHION 

Gri7inacea (family N^ocfui^^ac) ; eats 
leaves of cotton plant; destroyed by 
dusting; vrlth Paris green 
•moth, egg, piclurc B‘269 
Cotfony-cushlon scale S-53 
Cottony-maple scale S-54 
Cottrell, Frederick Gardner (1877- 
1948) chemist and inventor, born 
Oakland, Calif ; invented Cottrell 
precipitator, reduced cost of ex- 
tracting helium 

Cottrell precipitator, a device designed 
to reduce smoke pollution and re- 
cover industrial wastes, consists 
of an electrically charged pipe 
through which runs a wire of op- 
posite charge, dust and particles in 
gases are deposited on walls of pipe 
Cotult oyster 0-437 

Cotuln a genus of low 

growing annual or perennial plants 
of the composite family, suitable 
for rock gardens; flowers yellow, 
buttonlike; at end of stiff stems 
Coty (kS-ie'), Reii^ (Jiilcs Gnstave) 
(born 1882), French political lead- 
er (Independent Republican) and 
lawyer, horn Le Havre. France ; 
served as member of Parliament 
1923-53 except while France was 
occupied ; president of France 
19 54-. 

Cotyledon (k6t^x~JC'don) , a seed leaf 
S-98, picture S-97 
bean, germination of, picture B-84 
Couch'ant, in heraldry H-341 
Conchet (ko-c7ic'), .Tons, maker of 
harpsichords picture P-249 
Couch grass Q-1, picture Q-1 
Cone (l.o-fV), (Philippe) Cmlle (1857- 
1926). French psychotherapeutist, 
taught health could he maintained, 
disease overcome by autosugge*’- 
tion , his formula “Every day in 
every way I am getting better and 
better” became famous 
Cones (k-oteg), Elliott (1842-99), 
American naturalist, authority on 
birds (‘Key to North American 
Birds’; ‘Birds of the Northwest’). 
Cougar (ko'tjm ), motitifniii lion, or 
puma P-435-6, picture P-436, coior 
ptetnre N-260 

ecological relation to deer B-216-17, 
N-63 

purring C-135b 

Coughing, explosive and noisy ex- 
pulsion of air from the lungs 
through the mouth; caused by some 
irritation of the linings of the 
respiratory passages; cough is pre- 
ceded by a short inspiration which 
closes the glottis; noise of cough 
caused by opening of the glottis 
reflex action Tl-90 

Coulee Earn, in state of IVashington. 

See in Judex Grand Coulee Dam 
Coulee Dam National Recreation Area 
N-3Bd, map N-18 

Coulomb (7:r)-7diV), Charles A. (1736- 
1806), French physicist; founded 
mathematical theory of electric 
and magnetic action ; practical unit 
of electric quantity named for him 
Coulomb’s law E-308 
Coulomb, unit of electrical quantltv 
E-298 

Coulter {koVter). John ^ferle (1851- 
1928). American botanist, bom 
Ningfpo, China; son of missionaries* 
botanist with the TJ. S. Geoioeicai 
Survey in Rocky Mts. (1872-73) 
which resuited in development of 
Tellowstone Nationai Park; taURht 
in several colleges, including Uni- 
versity of Chicago (1896-1925) ; was 
president of Lake Forest and In- 
diana universities: adilser, Boyce 
Thompson Institute of Plant Re- 
search, 1925-28; author of many 
testbooks and other works on botany. 
Comnnrln (fco'mo-rin), or cnmarln, 
crystalline substance, from sweet 
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clover, tonka bean, and other plants; 
used in perfumes and flavors, 
prepared synthetically C-371 
Council, in American cities ;M-451 
Council, Order In. Great Britain. See 
in Index Order in Council 
Council, Security, of United Nations. 

See i« Index Security Council 
Council BliifTs. low'a. city on Missouri 
River opposite Omaha, Neb.; pop. 
45,429; railroad shops; playground 
equipment, railroad car wheels, 
truck bodies; named from council of 
Lewis and Clark with Indians 
(1804) maps 1-214, U-253 
East Omaha Bridge. Sec in Index 
Bridge, table 

Council Fire, of Camp Fire Girls, pic- 
ture C-S4 

Coiinell-muiiager government, in 
American cities M-451 
Toledo T-145-6 

Council of Blood, formed 1567 by 
Duke of Alva to support Spanish 
claim In Netherlands N-121 
Council of Clermont C-519 
Council of Economic Advisers, U. S. 
U-36B 

CouncU of Europe, a “parliament*’ for 
unlflcation of w. Europe; first 
meeting 1949 in Strasbourg. France, 
permanent capital; consultative 
assembly, made up of representa- 
tives of national parliaments, com- 
mittee of ministers (executive 
body) made up of foreign ministers 
of the member nations: taVJc "S-lBa 
Cminoll of Foreign Ministers, formed 
by Potsdam agreement, 1945, to 
draft peace treaties: member.s; 
China. France, Great Britain, Rus- 
sia. United States. 

Council of League of Nations L-142 
Council of Ministers, in Russian gov- 
ernment R-282— 3 

Connell of National Defence, U, S, 
W-234. 236 

CouncU of Republic, France F-266 
CounoU of Ten (1310-1797). tribunal 
of 10, afterward 17, which gov- 
erned republic of Venice V-446 
Council of Trent R-93, T-1B6, P-277 
promotes adoption of .surnames 
N-2a 

Couiicllfi, cluircli. See in Index Church 
councils 

Count, title of nobility D-40 
Counterelectromotive force (counter 
e.m.f.) E-305 

Coun'terfeltlng, making imitations of 
money C-498 

Counterpoint, In music M-468o, 460. 
See also in Index Music, foMe of 
musical terms and forms 
Counter Reformation, in Roman Cath- 
olic church R-93 
Loyola L-339, R-93 
Pius rV and Pius V P-277 
Cotinterslindlng, in protective colora- 
tion P-420-1 

Countersilgn, secret w’ord or phrase 
without which no one may pass a 
guard or sentry* 

Counterwefglit, a w'eight used for 
counterbalancing 
in elevator E-328, pfeftire E-328 
Countess, in British nobility wife or 
W’idow of an earl, also a woman 
possessing an earldom ; in Euro- 
pean nobility w’ife or wddow^ of a 
count, also, in some countries, 
the daughter of a duke, a marquis, 
or a count. 

Counting board, picfttre N-312b 
‘Count of Monte Cristo*, novel by 
Dumas; stoiy of Edmond Dant&s, 
sailor, w'ho is imprisoned on false 
charge, escapes from prison, gains 
buried treasure, and returns as the 
mj'sterious Count of Monte Cristo 
to dazzle Paris 
Chateau d’lf M-102 


COUREURS 

County*, political division C-498 
England E-356 
health work H-308, C-454o 
name, origin of C-498 
parks and playgrounds P-86a 
police P-355b 

unincorporated areas governed by 
M-450 

County agent. See in Index County 
agricultural agent 
County agricultural agent, a trained 
agriculturist In the Co-operative 
extension service. Works through 
educational programs for better 
farming methods; aids In soil con- 
servation, insect control, and eradi- 
cation of plant and animal diseases. 
County agents employed in 8062 
counties in 1954; P-31-2. See ri7so 
in Index Federal Extension Service 
County attorney. See in Index State’s 
attorney 

County borough, in England E-356 
County council. In England E-S56 
County fairs, U. S. F-13, F-30, pictures 
P-30a, b 

County home demonstration agent. See 
in Index Home demonstration agent 
County llbrnrie*i L-189-92 
Counts’ manager jiS’stem C-498 
Coup d'etat (k'p dd-id'), bold or bril- 
liant stroke of statesmanship, usu- 
ally unconstitutional and often ac- 
companied with violence; a famous 
example is that by which Louis Na- 
poleon made himself emperor: N -11 
Coup6 (7:p-prF, popular pronunciation 
7,pp), automobile A-502 
Couperin (k*QP-rdiF), Francois (1065*- 
1733), French composer and court 
musician: master of music for 
clavecin, a type of harpsichor J 
Cou‘peru«i, Louis ( 1863— 1923), Dutch 
Tiovellst, \vhose stories of human 
tragedies have an Aeschylean in- 
evitabllity CThe Small Souls ; The 
TwlllRht of the Soul’: ‘Old People 
and the Things that Pass ). 
Conplrt. In poetry P-336 
heroic P-336: Dryden uses D-157, 
Pope P-369, E-378a 
Coupling, in radio R-37, 40 
Couplings, railroad cars R-B4-5, pic- 
ture R-63 

Cou'pon (71;o‘pdrt), a dated certificate, 
attached to bond or other comme - 
clal instrument; represents interest 
due; should be detached and pre- 
sented independently for payment. 
Courage 

Carnegie hero fund C-124 
decorations for D-38— 40, plctu 
D-39, color pfcfwrc D-41 
Cournnte (7;iJ-rdnf'), a court dance 
popular in 16th and 17th centune , 
o£ French or Italian origin; name 
from French coiirir ("to run J . 
Italian tj-pe rapid with running 
steps, French slower with complex 
rhythms; in music, part of suiie 
following allemande. See also m 
Index Allemande; Suite 
Coiir'hnsh, or kurbash, a whip « 
heavy hide: term also 
forced labor under the lash, ou 
lawed in Egypt under British Wje. 
Courbet (k(?r-i«'), Gns*"’’® of 

French painter, leader . ®'^'i°SLos 
realism: vigorous color >" 
and landscape (’Burial at Omans . 
■Combat of the Stags’), 

Courcelle, Beroy, Sleur de 

governor of New France ‘ 

1665-72; led a 

tion against Mohawks and brougn 
about peace with Iroquois. ^ 
Conreiirs de bois *Vrench 

(“runners of the >' 

Canadians of early .^ged in 

plored remote regions, 
hunting and trading with Indian^ 
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COWPER 

Cowper (7:n’per, also hou'per), 'Wil- 
liam (1731-1«!00) Enprhsh poet 
C-502-3, E-379, picture C-503 
letters h-171 

Coupox, a miUl form of smallpox 
V-13S-43S(J, J-33i 
Conpuncher. See tu Index Co^^bov 
Co^^rle, cowry, or '\’enns*s-^1iell, a 
&enus of mollusks 
map cowrie, cofor picture S-139 
shells used as money S-141 
CoT%snp. flowennjr plant of primrose 
family C-503, picture C-503 
Con slip, American M-103. See also tn 
Index Shooting star 
Cowslip. Virginia. See in Index 
Lungwort 

Co^^ trees. South American trees yield- 
ing creamy juice T-184 
Cox, David (1783—1859). English 
landscape painter proficient with 
both water colors and oils, one of 
greatest English water colorists 
Cox, Jacob Dolson (1828—1900), 
American general and state‘?man. 
born Montreal major general in 
Ci\il "War, wrote on CimI War 
Cox, Jame*? "M. (born 1'570). political 
leader and journalist bom JacK^on- 
burg, Ohio, member of E S Hou«e 
of Representatl^e': 1900-13, gover- 
nor of Ohio 1913-15, 1917-21 pic- 
ture R-204 

presidential candidate H-266, W-149 
Cox, Kenjon (185&-1919) painter, 
born Warren Ohio knoivn chiefly 
for murals in public buildings, 
sought to uphold classic spirit; 
author of books on art subjects 
Cox. Palmer (1840-1924) American 
illustrator and author bom Gran- 
by Quebec, created '‘Browmies.” se- 
nes of humorous books for children, 
Cox, Richard (1500'»-S1). English 
Protestant reformer, helped compile 
Book of Common Prayer; was 
equally intolerant of Puritans and 
Catholics P-44S 

Coxes *s Arms, a band of unemployed 
who marched to Washington B.’C . 
in the depression of 1894. under the 
leadership of Jacob .S. Coxe^ (1654- 
1951), to urge the enactment of 
laws providing money Avlthout in- 
terest for public improvements so 
that unemployed might have work, 
Cojofe (ki'of or kl-o'te). the prairie 
wolf, or brush wolf W-180-1, pic- 
tures D-ll6d, Z-356 
enemy of bison B-200 
hunter trails, picture H-45la 

ai'-ision 

or the Apache Inaians of Arizona, 
corpo (fcoi'po) large roflent of South 
America Ofyopotavius coypxis^ • 
mahes its burrow in banks of lakes 
rivers; eats leaves and roots of 

^ hrownisb-vellow 
white chin; fur long and harsh 
but undercoat makes valuable fur 
called nutria; R-77. R-176 

('-'“'f"-). -lomes OonJd (bom 
Chicago, 111. 

( S S. San Pedro , based on Testri^ 
‘The Last Adam'; 'The 
Just and the Unjust'; awarded 1940 
Pulitzer prize for'Guard of Honor') 
C.Q.D.. former wireless code signal 
for |hips m distress; replaceiPhy 

Crab, a crustacean C-503-S, pfcdirc. 
C-504-S. See aUo („ Index 

Chesapeake Bay fisheries V-480 
commensals (sjTnbiosis) C-504 
eye, picture E-461 
foot, picture F-225 
hibernation C-504 

horseshoe crab not a cnistacpaTi 
C-504, T-189, picture C-504 
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metamorphosis C-504 
migrations C-504 
soh-shell C-505 

Crab apple, any variety of the small 
Siberian crab iPprus haccata) 
common apple derived from A-277 
Crabbe (krdb), George (1754—1832), 
English poet A\hose ‘The Village’, 
‘Tales in Verse*, and ‘Parish Regis- 
ter’ with their realistic pictures of 
common life influenced 'Wordsworth 
and other poets 

Crabbing, an expression for a kind of 
crahlike movement C-503 
Crabbing, in aviation Sec in Index 
Aviation, table of terms 
Crabbing, in falconry F-15 
Crabeater. See in Index Sergeant fish 
Crabeater seal A-260 
Crab louse, a parasite of man, picture 
P-79 

Crab spider S-345 

Crabtree. Charlotte (“Lotta”) (1847— 
1924 ) actress, bom Xew York Citj-; 
debut at age of six, notable work 
in ‘Little XelT. ‘Firefly’, ‘The Little 
Detectixe*. retired in 1891 with 
^2 000 000 fortune made by astute 
investments in real estate. 

Cracker Industry B-298 
Cracker State, nickname sometimes 
applied to Georgia 

Cracking proce^i**. In petroleum refin- 
ing P-177-8, table 1-199 
Cmokie, or craze, potterj* glaze P-394, 
3960 

Crack nillatv 

Cmcon (krd'ko), Polish Kmkow 
(kro’k'v/) German Krakau (l:rn‘- 
/.on), Poland: pop. 347,517: 
C-505-6, maps P-344, G-88, E-416 
Hanseatic League H-260 
university C-505. 506. P-342 
Crad'dock, Charles Egbert. See in 
Index Wurfree, Mary X. 

Cradle, a baby’s bed or cot 
colonial, picture A-210 
Hungarian, picture B-25 
Lapp, picture L-102 
pioneer P-263 

Cradle, a form of scythe 'W-115, A-59 
Cradock. Sir ChrlMoplier (18C2-1914), 
English admiral; commanded 
cruiser squadron which xvas de- 
feated off Coronel. Chile. 'Soy. 1, 
1914: went down with his ship 
Good nope. 

Craft, any manual occupation requir- 
ing training and experience, liefer- 
ence-OtitUnc 1-147—8 
bibliography H-397-8, 1-148 
Craft guilds G-228 

Crafts, Wilbur FiRfc (1850-1922)» 
Presbyterian clergj-man and re- 
former, bom Frj-eburg, Me.; 
founder and superintendent of In- 
ternational Reform Bureau; editor 
T7ic Twentieth Century Quarterlu 
(‘Dress Reform': ‘That Boy and 
Girl of Tours’: *A History of Na- 
tional Prohibition’). 

Craft union. In labor L-70f7 
Craig, Rdwnrd Gordon (born 1872), 
English stage designer, born near 
London; son of Ellen Terry; acted 
I” Sir Henrj’ Irving’s company; 

school of theatrical art 
(1913) in Florence. Italv; pioneer 
m modern stage design; notable 
productions include ‘Hamlet’, and 
ai^acbeth’ ; wwote ‘The Art of the 
Theatre ; Books and Theatres’ 
influence on theater D-134 T-115 
marionettes P-440 

Henry (1748-1812), 
soldier, bom Gibraltar; 

American Revolution, 
commanded dnision in India 1797- 
Canada 

Prince of 

S Alaska, about 

60 mb w. of Ketchikan; pop. 374; 


— CRANE 

outfitting center for Alaska fishing 
fleets; salmon cannery; sawmill; 
customs office; map A-135 
Cralgnx'on, James Craig, first Viscount 
(1671-1940), Iri'Jh political leader; 
prime minister of Northern Ireland 
from 1921 ^until his death; worked 
to keep Northern Ireland united 
with Great Britain. 

Crnigle, I'carl Slarj* Teresa. See in 
Index Hobbes, John Olix'er 
Cralgie Ifoiige, Cambridge, Mass. C-50, 
L-S09, 310 

Crnlk, Dinah Maria (better known as 
Dinah Maria Mulock) (1826-87), 
English novelist and poet; ‘John 
Halifax, Gentleman’, a storj’ of 
English middle-class life, was her 
mo«t famous work; among the many 
book.s that she wrote for children 
are ‘The Adventures of a Brownie* 
and ‘The Little Lame Prince*. 
Craik. Jnme*! (1730—1814). American 
physician, bom Scotland; came to 
America at age of 20; commissioned 
army surgeon. 1754; chief medical 
officer in Revolutionary War; in- 
timate friend and physician of 
George Washington; helped expose 
Conway Cabal. 

Craiota (7:rd-i/o'vrt), Rumania, trad- 
ing and manufacturing town HO 
ml. w. of Bucharest: pop. 84.574, 
with .'suburbs: maps B-23, E-417 
emit, or krnit (/.-rdf), a snake S-207 
Cmkow, a Renaissance shoe S-162 
Cmm, Ralpli Adanm (1863— 1942), 
architect and writer, bom Hampton 
Falls. N. H.; college and church 
architect; consulting architect 
Cathedral of St. John the Divine 
(’The Gothic Quest’; ‘My Life in 
Architecture*). , ^ u 

Crompfish, a Pacific coast torpedo fish 
T-155, 156 - - . ^ 

Cranach, or Krannch (7:»*d’n«K), Lurnj 
(1472-1553), German painter ana 
engraver; founder of Saxon school; 
active in the Reformation; portraits 
of Lutlier and all German reformers 
and princes of Reformation pe- 
riod: al‘^0 painted scriptural ana 
mythological subjects 
Saint George and the Dragon. p»c 
ture G-66 

Cranberry C-S06, picture C-506 
Crane, Frank (1861-1928). Ajneric^ 
clergx’man and journalist, horn 
Urbana, HI.; wrote inspirational 
"dailv sermons" for new^aper 
syndicate (‘The Religion of 'to- 
morrow*; ‘Footnotes to Life)* 
Crane. Hart (1899-1932). poet bom 
Garrettsx-ille. Ohio; sjTnboIistjntn 
involved technique (‘The Bridge , 
‘White Buildings’). ^ 

Crane, Ichabod, in Washington I 
jng’s ’The Legend of Sleepy 
low^’, a lank grotesque countn 
schoolmaster, suitor of Katrina 
Van Tassel: 1-254 
Crane. Nathalia (born 1913), 

bom Brookl.m, N. Y.;began to wnte 

verse at age of eight ( 

Boy*, ‘^’’enus Inxisible. 

Crow*, verse: ‘Sunken Garden, - 
Alien from „;,velist 


Crane. Stephen (1871-1900), no 

poet, short-storj’ writer, and n-ar 
correspondent, horn ' ‘nnd 

served in Red 

Spanish-Araencan wars ( Y^pntv 
Badge of Courage . novel ; 

Stories’; ‘Black Riders' gnd jar 
Is Kind’, free verse): A-230a 0 
quoted A-230b trnrrn^h 

Crane. Walter 

artist, craftsman, ^asigner, - 
idealist, and writer; bom 
England ; distinguished as an 
trator of children s 
fair>’ tales; associated with una 
Morris 


yet, fern, th#re; fee. bit; row, won, ffir, not. dp; c»re, but, rjide, fvll. 








CREEK 


620 


CRIME 


Creek, a small stream E-188 
Creek olmb, or horned dace D-1 
Creel, George (1876-1953), journalist, 
born Blackburn, Mo.; chairman 
Committee on Public Information 
(1917-19) during’ ‘World "War I: 
W-llS 

Creel, in fishing, list F-118<7 
Creeper, an insect-eating bird N-316 
brown, color picture B-185 
egg. picture E-269 

Creeper, Virginia. See in Index 
Virginia Creeper 

Creeping bent, a soft, velvety grass 
(.4<;rosfis palustris) of the bent- 
grass genus. Its long stolons (creep- 
ing stems) and stiff blade's make it 
a favorite for permanent firm 
lawns and the putting greens of golf 
courses. With proper care a bent 
lawn will last for many years. 
Many forms have been derived from 
the species; native to Eurasia but 
has escaped from cultivation in 
North America. 

Creeping Ciiarlte, or creeping jenny. 

See in Index L/oosestrife 
Creeping thistle, Scotch thistle, corn 
thifitle. or Canada thistle T-lCn 
Crefeld, Germany. See in Index 
Krefeld 

Creighton (hrtVton), Mandell (1843- 
1901), English clergjmian and his- 
torian; became bishop of London. 
1897; a high churchman; outstand- 
ing Anglican divine of 19th centurj* : 
vigorous personality; active prac- 
tical intelligence: editor of 

Eufflislt Ilistorirnl Pcifeic (‘The 
Age of Elizabeth*; 'Histom* of the 
Papacy during the Period of the 
Reformation*; '(Cardinal Wolsey’), 
Creighton University, at Omaha, Xeh • 
Roman Catholic; founded 1878; 
arts and sciences commerce, den- 
tlstrj*. law, medicine, nursing, 
pharmacy; graduate school. 
Cr#mazle Octave (7827- 

79), French-Canadian poet C-106 
Cremona (Irg-jno’na). Italian brd- 
mo*«d), Italy, city 48 ml, s e, of 
Milan on Po River; pop. S4.564; 
famous for 16th-c€nturv school of 
painting; map E-425 
violins V-476 

Creole (fcrr'dl) , name u«:ed in southern 
United States and Latin America 
for pure-blooded descendants of 
early French. Spanish, or Portu- 
guese 'settlers; Incorrectlv used for 
a mulatto 

New Orleans resident.'? N-183 
Creole State, popular name sometimes 
applied to Loui'^iana 
Cre'olin. anti'^eptic derived from coal 
tiir C-371 

Creon (7:re'dn). in Greek mj’thologv. 

king of Thebes, uncle of Antigone. 
Cre'oiote C-510 

CreosotebiiKh. a .email evergreen 
shrub (Larrea divaricafa^ of the 
caltrop family Zygopliyllaceae ; 
resinous leaves yield strong odor 
of creosote; abundant in deserts of 
the American Southwest 
Crepe, or crape (7.r«p), cloth of silk 
cotton, or wool, having crinWv 
surface M-173 

rrool crepe cofor picture F-5 
Crepe de CWne (dg sften'), a silk 
fabric woven of tightly twisted 
yaps having right- and left-hand 
twist. 

Crepe rubber R>238, picture R-239 
Crepis (fcre’pis), or hawk*s-beard" a 
genus of annual or perennial plants 
of the composite family found in 
north temperate regions; vellow 
red, or orange dandelionlike flowers 
resemble hawkweeds. 

Crerar (kreVdr). Henry D. G. (bom 
IS88), Canadian general, bom Ham- 
ilton. Ontario; commander Cana- 


dian 1st Army in Europe; picfitrc 
W-271 

Crerar Library. See trt Index John 
Crerar Librarj- 

Crescendo. See in Index ifusic, 
table of musical terms and forms 
Crescent Cit>, popular name for New 
Orleans N-182 

Crescent moon M-386, diagram M-385 
Cre*sol. antiseptic distilled from w’ood 
tar or coal tar C-371 
Crespi (/.rds'pe). Joan (1721—82), 
missionary* and explorer with Por- 
tola m California C-46 
Cress, plant of mustard family C-l. 2 
Cressida (fcrcs*5i-d(i), legondarj* 
daughter of Calchas, a Trojan 
priest ^ho was false to her lover 
Troilus; the name Cres-sida has 
since stood for faithlessness. See 
also ifl Index Troilus 
Crest, in heraldry the figure or device 
above the helmet or shield (in a 
coat of arms), or used separately, 
as on stationery*, table silver, etc.; 
the coat of arms is the device on 
the shield 

Crest, on horse picture H-428a 
Creston, Paul (bom 1906). composer 
and teacher, born New York City; 
compositions include a symphony. 
Incidental music, chamber music, 
works for piano, and songs. 
CretAVeou*! period, in geolog\' G-59— 60, 
C-182, diagram G-58. table G-57 
prehistoric animals R-123— 14, 315, 
diagram G-58. pictures P-406a, 
R-113, 114, 115 

Crete, or Krefc (fcret), also Candla, 
Greek island In Mediterranean; 
3330 sq. mi.; pop. 462.124; cap. 
Canea C-510-11. maps A-27, G-189, 
E-417, 419, picture C^-510. Sec also 
in Index Aegean civilization 
anne.\ea to Greece G-X93, V-446 
architecture A-305 
costume, ancient picture D-145 
early ci\IUzation A-27-9 
Greek mythology T-117 
Cre'tln, a subnormal person H-425, 
M-172 

Cretonne (hre-tdn'), a printed cotton 
or linen fabric in plain or fancy 
weave; used chiefly for curtains 
and furniture covers. Originally it 
was a white cloth produced in 
France and named for its manu- 
facturer. 

Creusot, Le, See tii Index Le Creusot 
Crevasse (/.Tr-rde'), in glaciers G-116, 
picture G-H5 

Crevecoenr (/.rt u-;.*«r), Michel GclI- 
laume St. Jean de. called Saint John 
de Crevecoeur (1735-1813), Ameri- 
can pioneer and es'^ayist bom 
France; In America after 1759, on 
farm in New York 17G9-B0; driven 
from farm during Revolution: re- 
turned to France; French con*=ul 
in America 1783—90 (’Letters from 
an American Farmer’, sketches of 
ISth-century America); A-226- 
226a 

American, defined A-226o 
Crew, on ship S-159 
laws governing S-161 
Creu e. Robert O. A. Cretve-MIIneR. first 
marquis of (1858-1945), English 
statesman. Liberal leader in House 
of Lords; lord lieutenant of Ire- 
land 1892—95; secretary of state 
for the colonies 1905-10, for India 
1920-15; ambassador to France 
1922—28. 

Crewe, England, important railroad 
to^\’n 30 mi. s e. of Liverpool pon. 
52,415; locomotives, rails, and roll- 
ing stock: map B-325 
Crewelwork, embroidery done with 
’•crewels,” or worsted varns, 
usually on a background of linen, 
sometimes on other fahric.s. 


Crews, Laura Hope (1860-1943), 
actre5«; of stage and screen, bom 
San Francisco, Calif.; made stage 
debut in childhood (‘The Great 
Divide’; ‘Peter Ihbetson*; ’Tea for 
Three*; ’Mr, Pirn Passes By’; 'Hie 
Changelings*). 

Crlbenum, of spider S-342, 343 

Crichton (krIUon), James (1560?- 
82?). “llie Admirable Crichton." 
Scotti'^h scholar, adventurer, and 
swordsman of proverbial \ersatil- 
ity; said to have been master of 12 
languages at 17. and to have "run 
through’’ the whole circle of the 
sciences at 20; killed in a street 
brawl. ’The Admirable Crichton' 
is also the name of a play by Sir 
Jame.s Barrie. 

Cricket, a game C-511— 12, E-350, difl- 
gram C-511, picture E-351 

Cricket, an insect C-512-13, pictarw 
C-S12 

chirp, how produced C-513, ptefure 
1-155 

field, color picture I-l64o 
hearing organs, “ears" C-513 
molting C-51S 
pels C-513, P-185-6 
.«5?nging pets 1-155 
young 1-156, C-513 

Cricket, Mormon, See in Index 
Mormon cricket 

'Cricket on tlie Hearth, The*, story by 
Charles Dickens C-512 

Crl’coid cartilage, a ring-shaped co- 
inage surrounding the po'sterior 
portion of the larynx ■\’’-516, dia- 
gram l«-35l 

Crile, George WaOilngton C1B64-1943). 
physician and surgeon, bom Chin* 
Ohio: major in Spani=h-.^merican 
"War and colonel in World War I; 
one of founders of the Cleteland 
Clinic Foundation, Cleveland. Ohio; 
important work in development ox 
surgery: author of many books on 
surgery. 

Crimen (7:rl*md'a). or Krhn. aho 
Crim, peninsula of s. Russia ^ ih® 
Black Sea C-513, maps B-201, 
E-417, 419, 420 

Allied conference (1945) W-298 
collective farm laboratories, picture 


U-276 

Tatars C-513 

World War II C-513, W-268 
Crime ami criminals. Sec also in In- 
dex Treason 

capital punishment P-415 
constitutional provisions 
double jeopardy U-354 
excessive bail 'lJ-354 
extradition U-352— 3 
habeas corpus TT-351 
indictment necessary* U-354 
place of trial U-352 
right to speedy trial U-354 
treason U-352 
counterfeiting C-498 
county grand jury and C-49B 
courts of justice C-499-502, Pi;';.':" 
C-499-501: ju\*enile courts 
procedure in criminal cases C-iyyf 
501-2, picture C-500 
dictograph, detective device P-89 
extradition U-352-3 
Federal Bureau of Investigation 
F-48-9, U-362, pictures 

u-se2 

identification P-355a-b, 

P-355: fingerprints F-69 
juveniles: housing 

H-43l-431a; juvenile 
J-368 

law, criminal L-139 
lie detector L-221-2 
lynching L-S54-5 ^ 

microscope, uses. 
murder, punishment for F-4in 
pardon P-416, U-S52 
penal settlement'^ G-2-o, A-486, 


F-4S, 


pictures 

influences 

probation 
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CROMWELLIAN 

fecting English Reformation; called 
“hammer of the monks” 
beheaded H-338 

Cromwellian style, in decoration 1-177, 
taVIe 1-178 

Cronin, Arcliibald Joseph (born 1896), 
British physician and author, bom 
Scotland; began practice of medi- 
cine in South Wales 1919, in 
London 1930; medical inspector of 
mines for Great Britain 1924 
(novels: ‘The Stars Look Down’, 
‘The Citadel’, ‘The Keys of the 
Kingdom’. ‘The Green Years', 
‘Shannon’s Way’, 'The Spanish 
Gardener’, and ‘Beyond This Place’; 
autobiography: ‘Adventures in Two 
Worlds’ ) . 

Cronje (7jrdn'i/«), Piet (1840?— 1911), 
Boer general ; captured English 
raiders led by Sir Leander Starr 
Jameson; Februaiw 1900 surren- 
dered to English with 4000 men. 
Cronstedt ^srel Fredrilc 

(1722-G5), Swedish chemist, dis- 
coverer of nickel: student of Georg 
Brandt: classified minerals 
Cronus, also Kronos, (J:r6-nus) , in 
Greek mythology. Titan ruior of 
universe R-132 ^ 

identified with Saturn S-49 
Croo. See in Index Kru 
Crook, George (1829-90). Civil War 
general and Indian fighter; lRGG-85 
subdued Indians of Rocky Moun- 
tain region, s. Oregon, n. California, 
Apaches in Arizona. Sioux and 
Cheyenne tribes in Platte countrj*; 
climax of career was victorT,* over 
Geronimo, Apache chief; under- 
stood Indians and made valuable 
recommendations to government. 
Crooke*!, Sir William (1832-1919), 
English chemist and physicist: 
founder and editor of scientific 
journals; discoverer of thallium, 
inventor of radiometer and spin- 
thariscope; research in psychic 
phenomena: knighted 189? 

X rays developed from his work 
X-328-9 

Crookes Apnce, dark space near the 
cathode of Geissler and Crookes 
tubes. 

Crookes tube, adaption of Geissler 
tube invented by Sir William 
Crookes, for studying electric dis- 
charges in highly rarefied gases; 
design permitted accurate direction 
and deflection of cathode ray.s; im- 
proved modem forms used in X-rav 
work generally called Coolidge 
tubes: E-316, X-328-9 
fluorescent glow E-31B, picture E-316 
Crookneck 8aun«ih S-359 
Crooks, Richard (bom 1900), oper- 
atic and concert tenor, bom Tren- 
ton, X. J.; operatic debut, Hamburg 
Opera 1927; member Metropolitan 
Opera from 1938. 

Crop, in zoology, first of a bird’s three 
stomachs; stores and prepares food 
for digestion hy other two; largest 
in grain-eating birds, mi«!sing in 
fruit and insect eaters. 

Crop control, federal government and 
A-68-9, R-206, W-118 
Crop Insurance Corporation, Federal 
(FCIC), U.S. R-205, U-365, A-69 
Crop loans, in U. S,. a source of credit 
for farmers F-20 
Crop rotation F-25, 0^452/ 
alfalfa A-151 
checks insect pests C-484 
clover C-359 
corn C-484 
cowpea C-502 
medieval, picture M-238 
rust prevented by R-299 
Crops, farm. See in Index Agricul- 
ture, subhead crops 
Croquet ikro-kd'}, a game C-518, 
diagram C-518 


Crore (7:ror), Hindu number 10,000,- 
000 ; also a monetarj' unit. 

Crosby, Bing (Harry Lillis Crosby) 
(born 1904), radio singer and film 
star, bom Tacoma. Wash : popular 
“crooner” of sentimental songs 
(‘Call Me Lucky’, autobiography). 
Crosby, Fanny (Frances Jane Van 
Alstyne) (1820-1915), hymn writer, 
born Southeast, N. Y., blind from 
infancy (‘Safe in the Arms of 
Jesus’: ‘Rescue the Perishing*). 
Crosier (kro^zhcr), young fern F-52, 
picture F-52 

Crosnian, Henrietta (Mrs. ilaurice 
Campbell) (1870-1944), actress, 
born Wheeling. W Va ; debut 1889 
(‘Mi'itress Xell’: ‘As You Like It’). 
Cross, Mary Ann Evans. See in Index 
Eliot, George 

Cross, Wilhnr Lncins (1862— 1948). 
editor, author, public official, born 
Mansfield. Conn . governor of Con- 
necticut 1931-39; profe.ssor of Eng- 
lish and dean of Graduate School, 
Yale; editor Yale Pcricir (‘Develop- 
ment of the English Xovel' . 'Modern 
English Xovel') 

Cross, a structure, usually an upright 
bearing a horizontal beam; common 
to most cultures from prehistoric 
times: used primarily as a religious 
symbol. See also in Index St. 
Andrew’s Cross St George’s Cross ; 
Patrick's Cross 

Bayonne'N F-136c. color picture 
F-132 

Cilicia F-136C. vn^or picture F-133 
Denmark F-136b, color pteture 
F-132 

Dominican Republic color 

picture F-136 > 

Finland F-136h. color picture F-132 
Great Britain F-136c, color pirfV***^ 
F-133 

Greece F-136b. color picture F-132 
Jerusalem F-136d. color picture 
F-133 

X'orway F-136l>. color picture F-13S 
Red Cro.ss R-87 

Switzerland F-136r, color picture 
F-133 

Toulouse P-136C, color picture 
F-132 

Turkey. Middle Ages F-I36c, color 
picture F-132 
United States 

colonial flags F-lSOc, color picture 
F-128 

state flags: Alabama F-130, color 
picture F-126; Florida P-130, 
color picture F-126; Mi’^sissippl 
F-130a, color picture F-12G 
Cros«s. Celtic, picture I-230a 
Crossbill, a tj’pe of finch F-68 
Crossbow, a weapon A-303 
Hundred Tears' War H-445 
marks end of knighthood Iv-57 
weapon of feudal foot .«oldier W-9 
Crossbreeding, in biologT,’ 
animals: cattle B-200,'C-146; mule 
H-42871 

plant life P-305-6, 307. See o7so in 
Index Hybrid 

Crosscuts, name applied to tunnel in 
mines M-270 
Crosscut saw 
gasoline. 7 )ic#«rc T-148 
Cross fix, in navigation X-77 
Cross fox, a darker variety of the 
Xorth American red fox, generally 
marked with a dark cross on back 
and shoulders F-253 
Cross Keys, Va., village 19 mi. n.e. of 
Staunton, Va.; Indecisive battle 
(1862) in Civil War between Fed- 
erals under General Fremont and 
Confederates under General Ewell. 
Cross-polUnntlon, the transfer of 
pollen from one flower to another, 
as distinguished from self-polli- 


CROWN 

nation P-305-6. See also in Index 
Pollen and pollination 
Cross-staff, early instrument for de- 
termining latitude X-79-80 
Cross-stone. See in Index Staurolite 
Crossties, railroad R-61 
Cross vine, a species of bignonia. See 
in Index Bignonia 
Crossways, goddess of H-328 
Crosswind gear. See in Index Avia- 
tion. table of terms 
Crosswind landing. See in Index 
Aviation, table of terms 
CrossMort. See in Index Crucianella 
Cro’tnlns, rattlesnake genus R-78 
Crotbers, Rachel (born 1878), play- 
WTight. born Bloomington. 111.; 
produced own plays, chiefly come- 
dies with satirical touch (‘A Man’s 
World’; ‘Xice People’: T^et Us Be 
Gay’; ‘Susan and God’). 

Crotbers, Samuel McChord (1857- 
1927), clerg>'man and writer, bom 
Oswego. Ill ; ordained Presbyterian 
minister 1877; became Unitarian 
1882; pa.stor of First Church. Cam- 
bridge. Mass.. (‘The Gentle Reader*, 
essays; 'Children of Dickens* and 
‘^liss MufCet’s Christmas Party’, 
children’s stories). 

Cro’ton Aqueduct, in Xew York A-283 
dam picftirc X-210 
Croton bug, or German cockroach 
C-373, 374 

Crotone (7.rd-fd’«d) (ancient Croton 
or Crotona), port, of s. Italy on Gulf 
of Taranto: pop. 19,163; exports or- 
anges. olives, licorice: medical 
school of ancient Greek world; home 
of athlete Mllo: inap5 G-197, E-425 
Pythagoras at P-448 
Croton oil, purgative drug from seeds 
of plant of spurge family 
poisonous P-341 
Croup (7:rop) 
of dog, picture D-llOb 
of horse, picture H-428a 
Oi.ou»»e, Russell (bom 1893), play- 
wright, born Findlay, Ohio; co- 
auV^or and producer with Howard 
popular drrma.s. See 
also Lindsay, Howard 

Crow. IndJ^^ tribe that lives In Mon- 
tana. wio’P 1-106/, table 1-107 
Sun Dance 

Crow C-518-l\®» 2 >«cflfrcs B-159, color 
picture P-74^. 

birds of parad^^e related to P-72 
egg, color pfefu.’’® E-268n 
fable. ‘The Fox a\nd the Crow F-2 
nest B-172 \ 

speed in flight B-1 5® 

CroubnrT-150 3 
Crowd'er, Enoch . (1859—1932), 
Army officer, born ^^lissoun: gradu- 
ated U. S. Mnitarv'i-'^CJ^ejny, Uni- 
versity of Missouri (*UL.B.) ; pro\o^t 
mar.shal general U. Army 

19; judge advocate HToI’' 

Army; ambassador tP Cuba 19*,^)- 
27; specialist in milita^^^’ 

Crow family, or Corvidae ^'518 
Crowfoot, a common 
buttercup B-364b ^ 

Crowfoot family. See in /nWexRanun- 
culaceae \ 

Crow ley. La., city 74 mi. s.vV* Baton 
Rouge; pop. 12.784; rice „ 

and gas fields; beef cab ti®’ proc- 
essed food: map L-3S0 \ 

Crown, a coin used in manv\ countries 
at various periods; Engby®^ silver 
crowm first struck in reign 
beth I; worth 5 shillings -nA^t minted 
1902-27; Jubilee crowm’ ^ 
torical value of silver ha/ crown 
shillings H 

Crown, of tooth T-35, picfurV 
Crown, or ke> stone, of arch k pictures 
M-159, A-297 ’ j 

Crown colonies, British B-32(P 


Key: cape, dt, far, fast, what, fall; me, yet. fern, there; ice, bit; row, won, f6r, not, dp; cure, but, rpde, full bufSi: 
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CticTxOO clock "W-SS 

CncnJo {h\Vkfi-g6), a South American 
firefly F-92, picture F-92 
Cncnliformes an 

order of long-tailed birds, compris- 
ing cuckoos, road runners, anis. 
Cn'ciimber, a common garden vegeta- 
bleof the trailing-vine varietyC-529 
■when and how to plant, table G-19 
Cucumber, sea, beche-de-mer, holo- 
thnrlan, or trepang S-86 
Cucumber tree, a magnolia M-43 
Cucurbitaceae (fc»-7:«r-b?-td'se-c), the 
gourd family G-144 
Cud. of ruminating animals R-254 
Cud'fthy. Michael (1841-1910), presi- 
dent of Cudahy Packing Company 
(1890-1910), born Ireland. 

Cudahy, 'Wis., city on I>ake ilichigan 
seven mi. s. of Milwaukee; pop. 
12.182; shoes, machine-shop and 
packing-house products: map, inset 
Tr-172 

Cud-chewing animals B-254— 5, S-401 
Cudworth, Balph (1617—88), English 
philosopher, one of Cambridge Pla- 
tonists (‘True Intellectual System 
of the Universe’; ‘Treatise on Eter- 
nal and Immutable Mortality’). 

Cue, billiards B-144 
Cueca (fcicd'fcfi), a dance Lrll6 
Cuenca (ktcen’la), city of Ecuador, 
in s.w. ; pop. 39,983 ; manufacturing, 
trade center; Panama hats, flour, 
hides: maps P-164, S-252 
Cuernavaca (fcic«r-«a-rd*/:n), a pic- 
turesque old city and health re- 
sort, capital of state of Morelos. 
Mexico, 47 mi. s. of Mexico Citj': 
in ancient times an Indian village, 
later became favorite residence of 
Cortez; pop. 30,607: map, inset 
M-195 

Rivera mural, picture Li-116 
Cue^tn (7.*ircs'tn). a hill with a steep 
side opposite a sloping side D-73a 
Cufra Oa«»es, also Rufara or Kufru, 
group of five oases in Sahara In 
e. Libya; 7000 sq. mi,; town of 
Kufara on caravan route: L-218, 
map A-46 

Cugnot (Trfin-po'), Jficholas Joseph 
(172^1803), French in\ enter A-503 
Cui (7;7 <-c’), Cesar Antonovitch (1835- 
1918), Russian composer and mili- 
tary' engineer; author of textbooks 
on fortification ; in music, joined 
Young Russian movement with 
Balakirev (‘Prisoner of Caucasus’, 
‘Captain’s Daughter*, operas). 
Cuirassier (kwe-ru-ser*), mounted 
soldier who wears a cuirass 
French, picture F-268 
Culbertson, lEHy (bom 1891), bridge 
expert and writer, born Rumania, 
of American parents ; organized 
Culbertson bridge system; founded 
YTorld Federation, Inc., 1943; this 
in 1946 became known as Citizens 
Committee for United Nations Re- 
form, Inc. (’Contract Bridge Com- 
plete’ ; ‘The World Federation 
Flan*; ‘Total Peace'). 

Culebra (7:o-Zd'6ra) Cut, former name 
of Gaillard Cut, section of Panama 
Canal P-63, picfitres P-53, 54 
Culex (7:it7c7;s), a genus of mosqui- 
toes M-404, picture M-400 
CaU6n(7;o-Ze-d»i'), Philippine Islands, 
colony- on island of same name in 
■western part of archipelago, where 
lepers are segregated and treated; 
established 1906: P-198, map P-ig5 
Cullen, Conutee (1903—46), Negro 
poet, born New York City; wrote 
of comedy and tragedy- in life of 
Negroes with Ij-ric, wistful beauty 
('Ballad of the Bro'wn Girl*, ‘Color’, 
‘Copper Sun*, 'On These I Stand’). 
Collet, in glass manufacture G-121 
Cnninan, famous diamond D-81, pic- 
tures D-79 


Key ; cope, dt, fur, fast, uh^zt, ffill; me 


Collo'den ^loor, buttle of (1746), in 
Invernessshire near Moray- Firth 
P-410 

defeated Highlanders migrate N-279 
Cul’lom, Shelby 3Ioore (1829—1914), 
political leader, born Way-ne 
Countv. Ky- ; governor Illinois 
1876-83; U S. senator (Republi- 
can) 1883-1913; author of Inter- 
state Commerce Law ; a commis- 
sioner 1698. to establish govern- 
ment of Ha'waii ('Fifty Years of 
Public Ser\ice*). 

Culp, Jolla (born 1881). Dutch con- 
tralto, bom Groningen; studied 
violin as child and appeared in con- 
cert: at 14 began study of voice; 
became noted throughout Europe 
and in the U. S. as concert singer, 
Cul'peper, or Colepeper, Lord Thomas 
(1635-89), colonial governor of 
Virginia V-490 

Culpeper flag F-130C, color picture 
F-128 

Cultnation. in agriculture A-59, pic- 
tures A-63 
corn C-484, F-26 

Cultixntor, an agricultural implement 
A-59, pictures A-63, F-26, W-47 
flame-throwing, picture F-32o 
Cultaml geography G-45 
Culver City, Calif , city 9 mi. s w of 
Los Angeles, pop. 19 720*. moving 
picture studios; aircraft parts, 
furniture, stoves, machine shops: 
7)iap, lusef C-35 

Culver Military Academy, at Culver. 
Ind , founded 1894 by* Henry Harri- 
son Culver; 8th grade and college 
preparation with military training 
for boys. 

CiiIver-StocMon College, at Canton, 
Mo . founded 1853 by* Disciples 
of Christ church; arts and sciences. 
Cumae (Z.u’md), ancient city on west 
coast of Italy. 12 mi. Pest of Na- 
ples; oldest Greek colony in Italy*; 
supposed home of Cumaean sibyl; 
remains of amphitheater, fortifica- 
tions. and other ruins: map G-197 
Cnmae'nn sibyl S-175 
Cumara (ho'md-ra) nut, or tonlcu 
bean V-439. N-317 
Cumnrin. See in Index Coumarin 
Cumberland. Ernest August, duke of, 
5tli son of George III. See in Index 
Ernest Augustus 

Cumberland, George CUPTord, 3d earl 
of (1558—1605), English privateer; 
captured San Juan, Puerto Rico. In 
1598: but failed to capture fortress; 
sickness among his men forced him 
to give up city-. 

Cumberland. William Augustus, duke 
of. See in Index William Augustus, 
duke of Cumberland 
Cumberland, extreme n.w. county- of 
England; 1520 sq. mi.; pop. 285,- 
347: includes part of Lake District; 
coal. iron, lead; county- seat, Car- 
lisle: map E-347 
Lake District E-346, 348 
Cumberland. Md., city- in n.w., on 
Potomac River; pop. 37,679; ships 
coal, sand, clay-; railroad shops; 
auto tires, rayon, glass, brick, steel 
shafting, electronic instruments, 
plastics; site of old Ft. Cumberland, 
built in 1754: maps U-253, fn^et 
M-116 

Cumberland Road R-161 
Cumberland, R.I^ 6 ml. n. of Provi- 
dence; pop. of township, 12,842; 
cotton goods, silk, rayon; granite 
quarries; many- points of historic in- 
terest in town and nearby; named 
for William Augustus, duke of 
Cumberland. 

'Cumberland’, Union warship in battle 
with Jfcrrinioc M-347 
Cumberland Gap, gorge through Cum- 
berland Mts, where Kentucky, Vir- 


ytt, fem, there; ice, bit; row, won, for, 


ginia, and Tennessee meet; 500 ft 
deep; strate^c point in Civil War: 
maps V-480, U-275 picture K-22 
national historical park N-33, map 
N-18 

Cumberland Plafeotl, or Cumberland 
3Ionnta!ns, westernmost of three 
divisions of Appalachian system; 
reaches from n.e. Alabama to s.w. 
boundary to West Virginia, cross- 
ing Tennessee and s.e. edge of 
Kentucky’: map U-274— 5 
Alabama A-llS, map A-126 
Kentucky- K-21, maps K-23, 31 
Tennessee T-57, map T-59; caves 
C-168 

Cumberland Klvcr, tributary- of the 
Ohio River, flowing through Ken- 
tucky and Tennessee T-57, mops 
T-58-9, 66-7, K-23, SO-1, U-274-5 
Cumberland Road, or National Pike, 
historic road in U.S. K-161, map 
R-159 

monument, picture 1-41 
Cumberland Sound, s.e. Georgia, estu- 
ary’ of St. Mary’’s River. 
Cumberland Valley* or Hagerstown 
Ynlley M-109 

Cum’brinn Jlountalns, in n.w. Eng- 
land, part of Cumberland, West- 
moreland. and Lancashire; joined 
to Pennine Range by’ Sea Fell 
(3210 ft.), highest mountain in 
England 

Lake District E-346, 348 
Cum’ln. spice from n plant of the 
parsley family S-341, 339 
Cummings, Edward Estlln (e. e. Cum- 
mings) (born 1894), "aTiter and 
painter, born Cambridge, Mass.; 
best known as an experimental 
poet who disregards conventional 
forms ('Him', play; 'The Enormous 
Room’, novel; ‘CIOPW’, a book of 
drawings; 'NLI Poems’, ‘Tulips 
and Chimney's’, 'Is 5’, 'Collected 
Poems’, poetry): A»230c 
Cummins, Albert Baird (1850-1926), 
la^^'y’er and statesman, bom Car- 
michaels, Pa.; governor of Iowa 
1902-8; United States senator 
from 1908; joint author with J. J. 
Esch of Esch-Cummins Transpor- 
tation Act (1920). 

Cumulonimbus cloud C-359, picfurc 
C-358 

Cumulus (?.*«'inu-Zus) cloud C-369, 
diagrarii A-455, pictures C-358 
Cunard (7.*»-ndrd’), Sir Samuel (1767— 
1865), English shipowner, bom 
Halifax, Nova Scotia ; founded 
(1839) Cunard steamship line: 
S-152 

Cunaxn (7:ri-Hd7:s'n), to-wn in Meso- 
potamia, on the Euphrates River, 
n. of Babylon; scene of defeat and 
death of Cy-rus the Younger in bat- 
tle against his brother Artaxerxes 
II 401 B.c, : map F-156 
Cuncta'tor ("the delay’er’*), nickname 
of Quintus Fabius Maximus, Rom- 
an general H-260 

Cuneiform (7:M-ne'*-/drm) writing, 
ancient system of writing used by’ 
Baby-lonian.s, Assj'rians. and Per- 
sians C-529, B-6d-b, W-310, p*C' 
tnres B-6a, 7, L-lgl, W-310, 310a 
Hittite archives: discovery’ A-SOO-U 
translation H-385-6 
Persian Behistun Rock, pfof arc P-158 
Cuneo (7io-nd*o). Italy’, town in 
Piedmont, 50 mi. s. of Turin; pop. 
18,852; name ("wedge”) from 
tion between Stur^ and Gesso riv- 
ers; grain, silk, hemp, paper: map 
E-425 

Conner, a fish (Tautogolabrits^ ao- 
spereus) much disliked as a 
stealer" by fishermen on the At- 
lantic coast; too small to be of use 
as food; greenish-blue in color; 
flesh also blue. . 

Cunnlncbam,. Andrew Browne, Vlficoont 

not, do; cure, but, n^de, full, bum; out; 
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one fourth Indian on mother’s side; 
con^essman 1893—1907 ; IT. S sena- 
tor 1907-13, 1915-29; vice-president 
of ITnited States under Herbert 
Hoover 1929-33. 

Curtis, Cyrus H. K, (1850-1933), 
newspaper and mairazine publisher, 
bom Portland. Me.; controlled 
Satnrdai; Evening Post. Ladies* 
Home Jovnxal, Conntry Gentleman, 
Philadelphia Piihlic Ledger, Xcic 
Yorl: JETreniTif? Post. 

Curtis, Georpe Ticknor (1812—94), 
jurist and writer, bom 'Watertown, 
Mass.; had Dred Scott and other im- 
portant cases (‘(Constitutional His- 
tory of the United States from their 
Declaration of Independence to the 
Close of their Civil War*; *Life of 
Daniel Webster’). 

Curti«, Georg^e William (1824—92), 
essayist and journalist, bom 
Providence. R.I.; many years 
editor of Harper’s Wcchly: strong 
advocate of civil service reform; 
wrote ‘Nile Xotes of a Howadji’; 
'The Potiphar Papers*, a satire on 
Kew York life; ‘Prue and I’, his 
most popular book. 

Curtis Cup (officially Woman’s Inter- 
national Cup), trophy awarded 
biennially in matches between 
women’s amateur golf team of Great 
Britain and that of U.S.; donated 
1932 by Harriot S. and Margaret 
Curtis: G--138 

Curtis Institute of Music, Phila- 
delphia, Pa.: founded with endow- 
ment by ^Irs. Edward Bok, 1924; 
students accepted on scholarship 
basis only after abolishment of 
tuition fees in 1928. 

Curtis*!, Glenn H. (1878-1930). pioneer 
aviator and inventor, born Ham- 
mondsport, X.T.; designed many 
flying craft and flying-boat types*; 
invented ailerons and seaplane; was 
first flier Albany to Xew York; won 
Gordon Bennett cup 1909; built 
many army training planes; direc- 
tor in engine- and plane-building 
firms; designed plane that won Gug- 
genheim prize for safety: A-102 
planes, picture A-103 
Curtis turbine T-212 
Curtia« Ern«it (1814— 

96), German archaeologist, scholar, 
and historian ('Historj* of Greece*). 
Curtiu« (7.'«r*s7ii-us). Mnrcii*!. a leg- 
endary Roman hero; an earthquake 
chasm in the Forum which sooth- 
sayers said would not close until 
it had received Rome’s greatest 
treasure was closed when Curtiu*?, 
declaring that Rome had no greater 
treasure than a brave citizen, rode 
his horse into it. 

Curve, in baseball B-66, diagrams 
B-67 

Curve, in mechanical drawing M-157/ 
Curbed space, in Einstein theory’ 
R-100-1 

Curwood, James Oliver (1878—1927), 
novelist born Owo'^'so. Mich.; 
traveled extensively in Canadian 
Xorthwest; wrote stirring, ad- 
venturous romances of great pop- 
ularity ('Flower of the North’; 'The 
Valley of Silent Men’; ‘The Alas- 
kan*). 

Curzola. island in Adriatic Sea. See 
in Index Korcula 

Corzon (7.*J/r'cdn) of Kedleston, George 
Nathaniel Curzon, *Marqnls (18.59— 
1925), British Conservative stale‘=- 
man. governor general of India 
1899—1905; held various posts in 
the Dloyd George cabinet: wrote 
several books on problems of the 
Far East. 

Corzon line, Poland’s e. border; runs 
roughly from Grodno s. to Brest- 


Litovsk; suggested by Lord 
Curzon 1919: P-345 
Cusco, also Cuzco (J:os*7:6'), Peru, 
manufacturing and trade city in s., 
11.440 ft, above sea level; pop. 
40.657; university; called “Rome of 
the Americas” because of archae- 
ological remains maps P-164, 
S-252, pictures P-163 
ancient Inca capital 1-50 
Cu*;Vn«i, opos*!iim1ike animal K-2, 
color picture P-6 

Cii^'cns gras*.. See in Index Vetiver 
Cush'ing, Caleb (1800—1879). diplomat, 
born Salisbury. Mass ; first Ameri- 
can minister to China, negotiated 
1544 treaty defining rights of 
foreigners; one of three American 
arbitrators of Alabama claims: 
minister to Spain 1874—77; attorney 
general. Pierce administration 
Cushing, Frank II. (1857—1000). 
ethnologist and author, bom North- 
east. Pa.; resided among Zufii 
Indians and adopted into tribe, 
authority on habits, folklore, and 
language of Pueblo Indians 
stories S-418 

Co*!hinff, Harvey (William**) (l‘^69— 
1939). surgeon and writer, horn 
Cleveland. Ohio, professor surgery 
Ham'ard. 1932— 33 professor neurol- 
ogy Yale. 1933—37 ; won Pulitzer 
prize. 1926 with ‘Life of Sir William 
Osier*, also wrote on neurological 
surgery, 

Cushitic {7.*i7s7i-if'i7-), a Hamitic 
language A-39 

Cu‘5hman. Charlotte (1816—76) tragic 
actres.*?. Iiom Boston, called greatest 
Lady Macbeth of her age; played 
Meg Merrilies In *Guy Mannenng’^ 
Hall of Fame, tabic H-249 
Cu«k. a fish of the codfish family. 
Cuspid teeth, canine teeth, or dog 
teeth T-34 

Cuspid \'alve«. of heart H-312, color 
pictitres H-312-13 

Ca^tnrd apple, also cherlmoyer, or 
cherimo.ia, fruit of a tropical tree of 
genus Annona; native to Peruvian 
highlands; known in prehistoric 
times; all fruits are conical in 
shape, but surface varies, some- 
times rough, sometimes .smooth; 
common food in tropics; F-304 
Ca«!tnrd-apple family, or .\nnonflreae 
< dn-d-nd'se-e),a familj' of trees and 
shrubs:, native chiefly to the tropics, 
includinsr the cherimoya, .«^oiirsop. 
sugar apple, papaw. Vlang-ylang. 
Cii*!ter. George .Arm*!trong (1839-76). 
American Ciri? War general and 
Indian fighter C-531 
in South Dakota S-296 
massacre C-531, I-llOc 
Co«?ter Baftlefield National Monument, 
In Montana N-33, map N-18 
CoKter State Park, in South Dakota 
5-298, pictjirc S-305 
Cnsti*!. Eleanor Parke (1779—1852), 
adopted by Washington W -27 
Custi*!, George Wn«ihington Parke 
(1781-1857). WTiter: son of John 
Parke Cu'ti.« Martha Washington’s 
son by her first husband; adopted 
by George and Martha Washington; 
owned an estate at Arlington, now 
Arlington National Cemeterv* wrote 
'Recollection** of George Wa*:hmg- 
ton*, orations, and plavs chieflv 
about Indians: W-27 
Cn«!ti*!, John Parke (“Jack”) ( 1753 *^— 
81 ), Stepson of George Washington- 
colonel in Revolution: W -27 
home at Arlington N -17 
CastU, 5lartha Dnnilriflgp. nife of 
George Washington W -125 
Cu<.ti«i. Mary Randolph, w'ife of Robert 
E. Lee L-154 

Customs, Bureau of, U S. U-360, T-16 
work of Coast Guard C-371 


Customs, human. See in Index Be- 
havior. human; Etiquette; Habit; 
Sociology 

Customs and patent appeals, court of, 
U. S. C-500 

Customs court, U. S. C-500 
Costoms duty, tariff on imported and 
exported goods T-16. See also 
111 Index Tariii 
inspection with X rays X-331 
Customshouse brokers T-J6 
Customshouses T-16 
Cn«itoms union T-16. See also til 
Index Zollverein; Treaties, table 
Custozza (kos-tod'za), or Costoza 
(7.'os-fdf'sd), Italy, village 11 mi. 
sw of Verona; scene of two Aus- 
trian victories (1848 and 1866) in 
the struggle for Italian unity; 1-272 
Cnteh. state, India. See in Index 
Kutch 

Cnteh, used in tanning or dyeing. Sec 
in Index (Catechu 

Cuthhert, Saint (died 6S7), English 
bishop, hermit, and missionary*; life 
by Bede : his bones are in cathedral 
at Durham: festival March 20. 
Cu'ficle, or epidermic 
human skin S-192— 3 
leaf picture L-151 
Cntla**s. a short, hea^'y• slightly 
curv’ed sword; formerly used by 
sailors on war vessels in hand-to- 
hand conflict. 

Cutler. Manan^eh (1752—1823). Con- 
gregational minister, born Killingly, 
Conn . chaplain in Revolutioparj’ 
War army: became a physician 
aljso. did first systematic classifica- 
tion of New England flora; helped 
form Ohio Company of Associates, 
draft Ordinance of 1787, and colo- 
nize Ohio; lived chiefly in Hamil- 
ton. Mass., where he had a parish; 
served two terms in U. S. Congre.«s. 
Cutlery K-59 

electroplated E-S21, picture E-30- 
Sheffield S-138 
stainless A-172 

Cutler, Charles Ammi (1837—1903), 
librarian, bom Boston. Mass.; 
librarian of Boston Athenaeum 
1868-1903; helped establish Lilrnrti 
Journal 1876 ('Catalogue of the 
Library of the Boston Athenaeum ; 
Tlules for a Printed Dictionary 
Catalogue' ; ‘Expansive Classifica- 
tion’) . 

Cutter, a type of boaL 
Cutthroat trout, a food fish {SaJjiio 
clarkii') inhabiting the coastwise 
streams and lakes from^ Puget 
Sound to northern Califomia: 
varies greatly in size; spotted with 
black; blotch of red at throat. 
Cutting, Jame*! Ambro^ (1814—67), 
in\entor. bom Hanover, N. H. 
amhrotype. in photography P-226 
Cutting, plant. See in Index Slip 
Cuttle. Eda.ard, Captain, a character 
in Dickens* 'Dombey and Son’, pic- 
ture D-84b , 

CuttlefiMi. a ten-armed cephalopod 
mollusk 0-337-9, M-S33, pictures 
0-338 

egg, picture E-269 
sepia ink 1-150 
skeleton M-333 

Cut aork. open-work embroidep'^ 
part of fabric is cut away; Italian 
cut work best known. _ 

Cutworm, caterpillar which eats o2 
plant stems at the ground C-532 
Cuvier (/.’iTr-i/d*). George**, baron de 
(17G9-1832), French naturalist ana 
e<liicator C-532 

Cii^liaven il.'uks-hd'/cn). Gern^ny. 

port and watering place on North 
* Sea 60 mi. n. w. of Hamburg; 

pop 46.861: maps (5-88, F-424_^^ 
Cuyahoga (I;i-7idg'a or Jz\'a-ho ga) 
Fall«, Ohio, manufacturing village 
25 mi. s. of Cleveland, on Cuyahoga 


Key; cupe, dt, far, fast, what, fall; me, yet, fern, there; ice, bit; row*, won, for, not, do; edre, but, rfide, full, bum; owt; 
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Marmara; (2), ancient city of 
Mysia on Cyzicus peninsula, set- 
tled bj Greeks from Miletus; 
celebrated as a commercial city, 
also for its beauty and y'ealth. 

Crar (car), title of Russian emperor 
title taken by Ivan IV R-285 

Czar Kolokol, great bell in Moscovr 
B-121 

Crarniecki (c7ia7*n-2/cfs'7.e), Stephen 
(1599—1665), Polish general; drove 
Swedes under Charles X from Po- 
land, and restored kingdom to King 
JohnCasimir (1655-57). 

Czechoslovakia (c?ie).-6-sI6-ta'?J-o), 
state of central Europe, created m 
1918; area 49,373 sq. mi : pop 
12.339.674; cap Prague: C-535-6, 
viaps C-535, E-416-17, 424-5, pic- 
ture C-536 

bibliography A-499, E-449 
Bohemia B-220-1, C-535, 5S6 


cities; Prague P-405—6, ptcfnre P-405 
famous men C-535. See also in 
Inflex under each name 
flag F-136b, co/or pJcftire F-132 
history’ C-535-6: debt to Ij.S. TV-243; 
French alliance TV-243— 4; Little 
Entente B-26 

literature folk tales S-411, list S-420 
minerals uranium U-405 
national songs X-42 
people C-535, 536 

relationships in continent, tncps 
E-416-17, 419-20, 429, 429d 
Czechs ichelzs), or Bohemians, a 
Slavic people C^-535, S-198 
Bohemia B-220— 1 
folk tales S-411, hst S-420 
language H-452 
uprising (1=46) F-276 
Czernin (c7/rr'niit). Ottokar. Count 
(1872—1932), Austro-Hungarian 
statesman; as minister to Ruma- 


CZOLGOSZ 

nla at outbreak of TVorld TVar I 
made vain effort to win over Ru- 
mania to Central Powers; minister 
of foreign affairs (1916-lS); 
played conspicuous part in negotia- 
tions at Brest-Litovsk. 

Czernou itz, Russia. See tn Index 
Chernovtsy 

Czerny George. See in Index Kara- 
George 

Czerny, Karl (1791—1857), Austrian 
pianist and composer, bom Vienna 
teacher of Liszt; e'vercises for 
pianoforte still widely used. 

Czestochowa (c/it n-8fo-7*,o'ia), Pol- 
ish city 65 mi. n.w. of Cracow; pop. 
116,919; textiles: maps E-416, 424 

Czolgo«z (c7i6Z'^6s7i), Leon (1873— 
1901), anarchi'^t who assassinated 
President JIcKinley, bom Detroit, 
Mich.: M-20 


